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CAPITOL THEATRE, SALT LAKE CITY 


Here’s What They Say: 


“One of the best one-reel subjects we ever 
ran, Excellent.” 


—New Piedmont Theatre, Piedmont, Mo 
“My audiences like Popular Science shorts 
on any program. 

—Lyric Theatre, Brownwood, Texas 


“Interesting scientific facts, presented in a 
manner that struck the fancy of our pa- 
trons.” 


—Avalon Theatre, Clatskanie, Ore 


“These reels are in a class by themselves. 
Colorful, educational, interesting.” 


—Niles Theatre 


“These Popular Science shorts are alw 
popular with our patrons. They are inte 
esting and out of the ordinary run of 
shorts.” 


Anamosa, Iowa. 


—Capitol Theatre, Brownville, Texas. 


“Believe this is one of the most interesting 
one-reelers we'v d. Everyone enjoyed 
it and told u 

—Pines Theatre, Waldron, Ark 


“Audiences like this subject very much. 
Heard several very fine comments—and 
noticed that at a packed house it held the 
attention of the entire audience.” 


—Gem Theatre, Brownwood, Texas. 


“A very interesting short, and the beautiful 
color in it adds to its entertainment. The 
miniature railroad scene in color was mar- 
velous. Everybody enjoys these shorts.” 
—Rio Theatre, Albuquerque, N. M. 


“Excellent. Very interesting facts about the 
ings around us in everyday life. Well pre- 
and photographed. 


—Rialto Theatre, Harlingen, Texas. 


“These are the most interesting shorts that I 
have ever seen. They create a great deal of 
interest with our patrons. Give us more!” 

—State Theatre, San Antonio, Texas. 


“An excellent short subject, composed of 
topics that are interesting to everyone.” 
—Arcadia Theatre, Tyler, Texas. 


“A Popular Science film is always welcome 
on our program.” 


—Tivoli Theatre, Fort Worth, Texas. 


“Popular Science is a very well named 
as it is very popular with our patron: 
cellent color. One of the most fascinating 
subjects yet presented was the glass-blower, 
made very effective by the color.” 
—Arcadia Theatre, Harlingen, Texas. 
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Ask YOUR Theatre to Show These Fascinating ‘‘Shorts”’ 


Produced in Cinecolor by Carlisle & Fairbanks with the 
co-operation of the editors of Popular Science Monthly 
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NOISE STOPPED cne's sroapcastine stupio 


Five Kinds of Scientific 
Insulation Protect Your Ears 


‘OISE WEARS NERVES. Stopping noise increases 

motoring safety. That’s why the remarkable 

sound-proofing of new Plymouth cars is one of the 
year’s big automobile developments. 


The engineers tracked down noise to its source, 
analyzed it, developed new ways to stifle it. Five 
materials are used. Road rumble, drumming and 
noise are now scientifically shut out or absorbed! 


RESTFUL “Hushed 
Ride”...bumps and vi- 
bration killed by air- 
plane-type shock-ab- 
sorbers and new, live 
rubber cushions be- 
tween frame and body. 


FLOATING POWER 
mountings (lower left 
diagram) keep engine 
perfectly balanced... 
dissipate vibration. 


“BALD HEADS” (above) 
—formerly theseround, 
rear corners reflected 
sound like a band shell. 
Nowthesenoise-spread- 
ing spots have been 
scientifically silenced. 


“SOUND MOVIES”... 
using cathode rays and 
aspecial movie camera, 
engineers took pictures 
of noise...enabling them 
to measure its exact 
pitch and frequency, 
and learn the efficiency 
of their new insulation. 


WITIL FLOAT- 
ING POWER. 
Weight is bal- 
anced, 


(Below)ThenewDeLuxe 
4-Door Touring Sedan. 


3” WIDER IN FRONT— [ ALL-sTeEL Booy | 
pALL STEEL BOD! 


LIVE RUBBER mount- | 3" WIDER WINDSHIELD || 2%"WIDERINREAR 
ings (above) between 9 — 

body and frame cushion DOUBLE-ACTION a 
the car from road | qyDRAULIC BRAKE! ; __e 
shocks and vibration... [~~ - ~ 
add greatly to riding 


comfort, 


EASY TO BUY 


You'll find this beauti- 
ful 1937 Plymouth is 
priced right down with 
the lowest and the 
Commercial Credit 
Company offers low 
terms—throughDeSoto, 
Chrysler and Dodge 
dealers. Plymouth Divi- 
sion of Chrysler Corp. 


| BETWEEN BODY AND FRAME | 
| LIVE RUBBER CUSHIONS | 
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Is Your Name Here: 


Bu. isa list of surnames of some of the most distinguished American families. Our research staff, over a period of years, 
has completed preparation of manuscripts dealing with the history of each of these families, If your name is listed, you 
should have a copy of your manuscript. You will find it not only of keen interest, but a source of pride and satisfaction to 


yourself and your kin. YOUR FAMILY HISTORY ew $2.00 


Each manuscriptisaGENEALOGICAL $a Hews) Yih, Mili ign er 
and HISTORICAL sketch of the family 3°" a 
from carliest times, showing its origin and $22. en 
growth, its place among the gentry in Great Seine ior Motes Flee Sister 
Britain or on the Continent, its part in the aan Eater Sie) Fa Ea en 
founding and development of America, and Gough font) — Plunkett Sanderson 
its achievements in this country. The deri- Soe Fars” — HSS score Foladegser  Btewent, 

vation of the namc itself is traced; family traits and character- gamer a |e a iJ 

istics are brought out; and genealogical data areset forth. Each re, Te cant ieee Pomeroy Balt, 

history is a separate and distinct work painstakingly compiled Swen) a 

from the most authentic sources. Bound as it is in an attractive Sr oa Merrton Pope” 

cover, the manuscript may be filed among your family records Sse” imo | eww Roe 

or other important documents, It should serve as background Sent) aM Moron” Pater 

material for your immediate family history and as a basis for Erte, x iets Poll 

the genealogy of future generations. Free, with each order, sie i Memoria 

will also be sent a copy of “The Romance of Coats of Arms” fri i xen” pea 

an illustrated booklet of special value to those interested Soe dea rt beta Od 

in this fascinating subject. & owe = Se, Bs re 

The following is our latest revised list. The coupon, with jie" Hien HIMEASS, ty aang 
$2.00 (no other charge), will bring you your manuscript by Hater Joa 07 Kalen preter 


return mail. Satisfaction is assured by our unconditional 
money-back guaranty, Any two manuscripts may be had for 
$3.75; any three for $5.00. Send for yours today. MEDIA 
RESEARCH BurEAU, Dept. 603, 1110 F St, Washington, D.C. 
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HOW MUCH DOES THE TELEPHONE VUéST? 


It is easy to figure how much 
the telephone costs. It is not 
easy to reckon how much it 
saves, 

A single telephone call may 
save a life—brighten a friend- 
ship or a day—sell a bill of 
goods or land a job. 

One telephone call may be 
worth more to you than the 
cost of the service for months 
and years to come. 


MARCH, 1937 


The telephone saves you 
priceless hours of time each 
week—spares you trips through 
snow and storm these uncertain 
winter days. 

Without moving from the 
warmth and comfort of your 
own fireside, you are in touch 
with stores and friends and 
office—by telephone. The cost 
is but a few cents a day. In re- 
turn, the telephone offers you 


increasing measure of security, 
convenience, happiness and 
achievement. 


Every time you call a number, you use 
some part of a nation-wide telephone 
system that cost more than four billion 
dollars to build and employs about 
300,000 people. The facili- 
ties of this entire organiza- 
tion are yours to command— 
anywhere, any time, aod at 
small cost. 


Please mention Porutar Sctexce. MoxtHiy when answering advertisements in this magazine. $ 


A Veteran Model-Gun Maker 
Tells How It’s Done 


Mover gun making, in which some of your 
readers have shown interest recently, is one 
of my hobbies, and I, too, would like to see 
you give some space to articles on this sub- 
ject. Model guns 
should be built to a 
definite scale, just like 
model ships or trains, 
and I have found that 
a one-to-four ratio is 
very good. I made a 
model of a .52 caliber 
buffalo gun in_ this 
size. It has a sliding 
drop breech, steel 
frame, sidelock and 
barrel, and walnut 
stock and fore end. It looks like a real gun 
and works like one, the actual caliber being 
.13. A scale of one to three is very good, too, 
1 have worked with this, and intend to use 
it in the construction of a Remington cap- 
and-ball rifle. I expect to make it shoot, us- 
ing a cigar-lighter flint. The best way to start 
the hobby of miniature gun making is with 
wooden models, which are easy for anyone to 
whittle. As one gains skill and knowledge of 
the different types of guns, one can advance 
to the more elaborate models. I began this 
way when I was ten years old.—J.R., Ava, Ill. 


NOW IF 1 HAD 
SOME SCALE 


Yes, the Law of Gravitation 
Is Still in Force 


So B.L.L. was fooled by the old Mount 
Freedom illusion, was he? We've all known 
for years that water won't run uphill. Why 
should we expect our cars to coast upgrade? 
‘The explanation of the phenomenon is this: 
the road up from Morristown to Mount 
Freedom is so darn steep most of the way 
that when it does level off a little bit it actu- 
ally looks as if it were a down grade (or up 
grade, depending upon which way you're 
traveling), You really were coasting down 
hill, B.L.L., and you can prove it with a 
carpenter's level —G.A.O., Dover, N.J. 


Reader Is Overcome 
By Gas-Mask Items 


It’s a cheerful prospect you hold out for 
the so-called human race, in a recent issue. 
On one page, a baby slumbers peacefully in 
its gasproof shelter; on the next, a gentleman 
sits at his desk with 
a gas mask on and 
engages in a telephone 
conversation, presum- 
ably while the deadly 
fumes eddy around 
him, Apparently, our 
wonderful civilization 
will not reach its 
peak until every man, 
woman, and child is 
wearing a mask every 
minute of the day— 
eating and_ sleeping, 
working and playing. Eventually, nature may 
come to the rescue by equipping us with 
built-in gas filters, and so save us from killing 
ourselves off. Not that it matters much— 
A.T.J., Jr. Birmingham, Ala. 


H'M, JUST ANOTHER 


ONE OF MY 
2 MISTAKES! 
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Maybe It’s Used With a 
Perpetual-Motion Engine 


Latety I’ve been hearing of a fellow in 
Canada who is said to have invented a car- 
buretor that will run an automobile 200 to 
400 miles on a gallon of gasoline. My brother 
argues that it would be impossible to get that 
much energy from a gallon of gas. We are 
turning to P.S.M. for help. Can any of your 
readers help us settle this argument ?—J.J.A., 
Elwood, Ind. 


He’s Worried About the Size 
of Raymond Wailes’s Lab 


Your chemistry and microscopy articles 
are high points with me, and of course, I 
“gobble them up.” By this time, however, the 
laboratory of the man who writes the chem- 
istry articles must be overflowing into the 


coal bin, preserve 
SURE, YOU CAN Go 
closet, and ash barrel! 3URE, YOu ees 


How about an article 
i THIS EXPERIMENT: 
(or even more than is FINISHED! 


one) on rearranging 
the shelves, cabinets, 
drawers, hood, and 
the rest of it to allow 
for growth? My lab 
has long since out- 
grown its former lim- 
its. After that busi- 
ness is accomplished, 
I feel sure that other readers will join with 
me in wanting articles on organic synthesis. 
Such projects could be done with simple, 
homemade apparatus, and chemicals obtained 
at the corner drug store. In some future issue 
I would like to see some plans for home- 
workshop construction of spotlights, flood 
lights, and other equipment for small stages 
such as are encountered in churches and 
schools. The amateur electricians would have 
a great time rigging up lights of this type, as 
most small stages are pitifully lacking in 
proper lighting fixtures. Low-cost rigs could 
be built of pie tins, old pipe, and colored 
transparent cellulose. Whether or not you ac- 
cept my suggestions, P.S.M. is still the leader. 
More power to you!—W.LB. Jr., Needham, 
Mass. 


Only Nice Snakes Live 
In the Galapagos Islands 


May I send a great big, fragrant bouquet, 
and a tiny, well-meant brickbat? I enjoyed 
your recent article, “Snakes Are His Friends,” 
because reptiles are my hobby, too, in a small 
way, and I was glad to see that it ‘was so ac- 
curate in its presentation of facts. Accuracy 
is a little detail too often neglected by the au- 
thors of the kind of snake article which ap- 
pears in the average publication. Now for the 
brickbat: one little error did creep in; per- 
haps it was because the writer got his geogra- 
phy mixed. There are no rattlesnakes on the 
Galapagos Islands, and, as far as the word of 
recognized authorities is concerned, no poison- 
ous snakes at all. Snakes are found on the 
islands, but all of them are harmless. I might 
suggest that the author may have been think- 


ing of some of the islands in the Gulf of Cal- 
ifornia, where there are said to be huge rat- 
tlers.—R. a'D., Mexico City, Mexico, 


You Might Try This Out 
With Next Week's Wash 


EENIE, MEENIE! 


Ge 


Havin been caught 
nicely on_this little 
problem, I'd like to 
pass it on to the 
mathematically in- 
clined among your 
readers; Fifty pairs of iD 
blue socks and fifty 
pairs of red ones are 
piled on a table; the 
pairs are separated, so 
that there are 100 red 
and 100 blue socks, all 
mixed together. A blindfolded person is 
brought into the room and starts picking up 
the socks. How many will he have to pick up 
to be sure that he has at least one pair of the 
same color?—J.D., Dover, Del. 


Two Times Two IS Four, 
Webster Always Said 


Turee cueers for P.S.M.! It certainly is a 
fine magazine. This fall, I built the one-tube 
receiver described in your July issue, and can 
get England, France, Germany, and a number 
of South American stations any evening. Not 
bad! I enjoy reading the articles on radio, 
even though I don’t have the “wherewithal” 
to build many of the sets, How about an ar- 
ticle and diagrams for an automobile radio? 
I like the home-workshop, amateur-photog- 
raphy, and “Gus and Joe” articles, too. I dis- 
agree with H.G.P., Bangor, Me., on the sub- 
ject of “painless” arithmetic. As a boy, I 
hated nothing so much as figuring out prob- 
lems by the use of so-called “pegs.” And, by 
the way, which is correct, “nine times eight is 
seventy-two,” or “nine times eight are seven- 
ty-two”?—J.W.C., Fitchburg, Mass. 


Sponsor Replies to Critics 
Of Vacuum Leaf Remover 


Is a reader whose brain child was published 
in Our Readers Say allowed to reply to the 
letters of comment, regarding the idea, that 
have appeared in later issues? E.C.P., of Cin- 
cinnati, Ohio, ex- 
presses a fine bit of 
humor when he sug- 
gests “eau de burning 
leaves” for use with 
my vacuum leaf re- 
mover, but I wonder 
whether he knows 
that a modification of 
his idea is actually in 
use in household vac- 
uum cleaners, some 
makes of which have 
chambers for perfuming crystals. To allow 
leaves to remain on the ground, as suggested 
by S.Z., Chicago, Ill., would cause a return to 


the “leaf age” in this (Continued on page 7) 
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part of the country where so many of our | 
trees are blackjack and scrub oak.—HLL., Si- 
loam Springs, Ark. 


Our Typesetter Says He Has 
Enough Trouble Already 


Wry not have some articles on secret codes 
and how to decipher them? You could give 
us one or two code messages each month to 
decipher, publishing 


the answers a month LAUNDLEE | 
or two later. This is TICKEE ALL | 
one of my hobbies, SAME 


and I find it most in- CODE / 
teresting. There prob- 
ably are several read- 
ers like myself who 
would like to try their 
hands at deciphering 


each other’s code mes- 


Zo 
Cap A, 
ar 
choise Og 
good one and send it 


to you very shortly.—F.K., Shelbyville, Ind, 


Slow-Cooling Teapot 
Cost Him a Hat 


Here’s a tricky problem in physics that 
cost me a new hat. My wife made the state- 
ment that tea brewed in a silver teapot keeps 
its heat better than if brewed in a porcelain 
pot. Knowing that silver is an excellent heat 
conductor and porcelain a poor one, I scoffed | 
at that remark and bet her a new lid. Well, 
we tried it out with two teapots of about the 
same size, filling each with the same amount 
of boiling water and testing with a thermom- 
eter at two-minute intervals for more than | 
half an hour. The result of the experiment was 
that the water in the porcelain pot lost its heat 
much more rapidly than that in the silver pot, 
and I had to fork over for a new bonnet. I’ve 
racked my brains, but for the life of me 1 
can’t explain why. Can any of your readers 
help me out?—M.W.E., New York City, 


Something More for Admirals 
To Lose Sleep About 


Arter reading your article “New Ships 
Change Naval Warfare,” I wondered whether 
the battleship really | 
remains the mainstay pf, QION'T HAVE 
of a fleet. How would RADIOAT ANNAPOLIS, | 
a battleship protect 
itself against a crew- 
less, radio - controlled 
speedboat loaded with 
high explosive and 
using a_ television 
broadcasting outfit for 
steering by the con- 
trolling vessel. Tor- 
pedo nets around the 
battleship would be ineffective against 
tack of heavy boats of this type—E. 
cago, Ill. 


Candid Words from a 
Miniature-Camera Fan 


One of the things that impressed me, on a 
recent visit to New York City’s new Central 
Park zoo, was the number of people carrying 
modern miniature cameras. I counted seven 
cameras, each of which cost a hundred dol- 
lars or more, in less than half an hour. This 
certainly goes to show the large number of 
amateurs who are seriously interested in pic- 
ture taking, and I suspect that not a few of 
them were started off on the right track by 
P.S.M. Your articles have covered almost 
every phase of photography, but some parts 
have been taken up more completely than 
others. I wish you would give us more on 


candid-camera tech- (Continued on page 8) 
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MALL 
INVENTIONS 
MAY HAVE LARGE 
COMMERCIAL POSSIBILITIES 


Inventions do not have to be complicated to be profitable 
when Patented. The 5c and 10c stores flourish on simple 
Patented products which are commercially successful. If 
you have a Patentable invention—act to protect it. 


DELAYS ARE DANGEROUS 
IN PATENT MATTERS... 


When you place your invention in our hands, 
we are in position to proceed at once to 
secure protection for you. Our fees are 
reasonable, and, if you desire, we can arrange convenient 
terms of payment. 

We will send you our Record of Invention form FREE. 
This blank will enable you to make a sketch of your inven 
tion in proper form. In our book, we tell you how to use 
this form to protect your interests. 

Every year thousands of Patents are granted. Very few, | 
however, represent the discovery of entirely new princi- | 
ples. Most of them provide new methods of doing some FREE RECORD | 
everyday thing in a Cotter way. These improvement Pat- OF INVENTION 
ents offer large chances for profit if commercially useful. FORM 
The business world wants improved products and services. to record the de- 

The Free Book shown here was prepared for inventors, Seine, cutliea 
to show them exactly what steps they must take to secure and to esteblisn 
a Patent: 

How your Patent Application is made; what kind of 
sketches or drawings are necessary; what other papers 
must be made out; how the Patent Laws protect you; why 
it is important to avoid loss of time in getting your appli- 
cation filed; and many other important points. You 
may have much to gain and nothing to lose by sending 
for this book TODAY. 

OUR LOCATION IN 

WASHINGTON 

Our offices in Washing- 
ton are convenient to the 
Patent Office, and we and 
our assistants can, there- 
fore, appear promptly be- 
fore the officials and Ex- 
aminers. 


REASONABLE FEES AND | 
CONVENIENT TERMS 

We have served thousands 

of inventors in all parts of 


date. With it you 
can makea rough 
sketch of yourin- 
vention and have 
it witnessed in a 
manner of value 
to you as evi- 
dence should oc- 
cosion arise, 


MAIL COUPON 
NOW! 


CLARENCE A.O’BRIEN 
£& HYMAN BERMAN 


WASHINGTON, D.C. 


REGISTERED PATENT ATTORNEYS 
BEFORE U. 


PATENT OFFICE 


Please send me your FREE BOOK, "Patent Guide for 
] the Inventor" and your "Record of Invention" form, with- 


out any cost or obligation on my part. 
the United States and we 


ai NAME 
are able to serve you very 

reasonably and extend lib- J ADDRESS 
eral terms of payment. So I 


don't waste valuable time. (Important: Write or print name plainly.) 
mmm 6 or print name plainly.) | 
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bring you this amazing offer 
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BLADES 


40° 30-4 


Debunking 
old ideas 


Marlin brings you this revolution- 
ary High Speed blade—not at the 
usual price you pay—but for just a 
little over a penny apiece. 


Marlin cut the cost of blades with 
a major operation which eliminated 
much of the overhead and distribu- 
tion expense. Instead of 3 or 5 
blades, Marlin packs a wholesale 
quantity .. . a single transaction, and 
passes these important savings on to 
you, 


Take advantage of this amazing 
low price now. Commodity prices 
are rising and Marlin may be forced 
to increase prices. Order today. 


Double Your Money 
Back Guarantee 


SEND NO MONEY. Pay the post- 
man plus 18e C.0.D. fee OR mail 
check, stamps, bills and save 18¢ fee. 


The Marlin Firearms Co., 
1303 Willow St., New Haven, Conn. 


DOUBLE EDGE BLADES 
..~ 160 for $2 in Bakelite Gift Case 


«++ 80 for $1 40 for 50c 
SINGLE EDGE BLADES: 
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Name ..... 
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City . 


In Canada: 
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nique, and especially the use of a miniature 
camera in taking pictures of the actors on the 
stage of a theater, along with other difficult 
“shots.” One of your readers asked for plans 
of a photostat camera, and I think such an 
article would be well received. There must be 
hundreds, if not thousands, of your readers 
who, like myself, keep scrapbooks on the dif- 
ferent subjects in which they are interested, 
and who have to put up with the many an- 
noyances of pasting in clippings. If we could 
make photostats of magazine articles and other 
information, the scrapbooks would be neater 
and more durable. Also, we could record in- 
formation from library books and other 
sources from which it would be impossible to’ 
cut clippings. It seems to me that it would be 
possible to build a simple and practical pho- 
tostat machine, using the lens from an old 
hand camera—E.K.C., Springfield, Mass. 


Our Apologies To the Folks 
Of the Upper Peninsula 


In A recent issue you had a very interest- 
ing article titled “Odd Fishing Carnival,” 
which told about the smelt runs in the Great 
Lakes region. Your main facts are quite cor- 
rect, but you are in error when you say that 


SO THATS 
MICHIGAN. 


Crystal Lake is in 
northwestern Michi- 
gan. Had you said, “in 
the northwestern part 
of the lower peninsula 
of Michigan,” you 
would have been more 
accurate. If you will 
examine your map of 
Michigan, you will 
discover that the state 
stretches more than 
300 miles in a north- 
westerly direction from Crystal Lake. Mich- 
igan is not bounded merely by Lake Michigan 
and Lake Huron, but along its northern 
boundary by Lake Superior. This letter is be- 
ing written more than 300 miles northwest of 
Crystal Lake, on the so-called Keweenaw 
Peninsula, which juts out into Lake Superior. 
We of the upper peninsula like to be included 
in the state of Michigan—Dr. A.B., Laurium, 
Mich. 


O.K., If You Can Find 
Enough People To Join 


Way do scientists persist in saying that 
meteors come from outer worlds? It is a 
well-known fact that whatever goes up must 
come down. That applies to heavenly bodies, 
too. If the meteor eventually comes back to 
earth, how in the world could it be thrown 
off other planets? The meteor is born and 
dies on earth. It rises in dust form and comes 
back as a solid. Remember that the range 
of man’s eyesight is only thirteen miles high, 
and what goes on above that height has yet 
to be proven. Why not form a common- 
sense club to help dispel foolish ideas?— 
M.TL., Brooklyn, N. Y. 


An Amateur Lapidary 
Likes Gem-Cutting Articles 


I was greatly interested in the article on 
gem cutting published in a recent issue of 
your magazine. I am a beginner in the busi- 
ness of cutting and polishing specimens, and 
the information given was the clearest and 
most concise I have ever seen. I had often 
wondered why this very interesting hobby had 
not been taken up in P.S.M. If more people 
knew the thrill one gets out of seeing a rough 
stone take shape, and seeing the beauty 
brought out in the final polishing, I am sure 
this hobby would (Continued on page 9) 
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DIRTY Work AT 
THE CROSSROADS! 


then he switched 
to the brand of 
grand aroma 


SOUPY PIPE plus strong tobacco 
A will K.O.any copper. All motor- 
ists should use pipe cleaners regularly 
and smoke only a certain mild fragrant 
mixture. Like Sir Walter Raleigh? Uh- 
huh. Sir Walter is a grand combina- 
tion of well-aged Kentucky Burley 
leaf that burns cool, slow, while giving 
off a delightful aroma. This easier- 
on-the-tongue brand has become a 
leader in a few short years because 
it really has the mildness that pipe 
lovers since Adam have patiently 
sought. Test it in your briar. 


FREE booklet tells how to make 


— 
Erioy fieteia' eerie, HOW Ta 

Witamsce Tobaece Comersion, | MECARE ff 
Louisville, Kentucky, Dept. Y-73. Your PIPE I 
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become firmly established. Rough gem mate- 
rial can be purchased from many sources, and 
it is well worth one’s while to turn out a few 
beautiful specimens of cabochons. Calcite, 
while not so hard to work, makes nice spec- 
imens, and is a good material to start with. 
Agate, on the other hand, is pretty hard to 
use.—J.H.Y., Clair, Saskatchewan, Canada. 


Another Pupil for the Class 
In Elementary Ship-Modeling 


Never having had any experience in ship 
modeling, I heartily agree with J.R.C.D., 
Segamat, Malaya, on having simpler and more 
fully Gestibed pro- 
jects. It also would be 
helpful if you would La ait 
explain where the nec- 
essary equipment can 
be obtained. I like 
very much to do 
woodworking, and am 
sure that I would en- 
joy ship-modeling if I 
could get past the nov- 
ice stage. Why not 


a4) 
give us beginners a r 


chance to start?—B.D., Philadelphia, Pa. 


Cut-and-Try Methods, 
Says He, Are Best 


Or Aut your features, I enjoy “Our Read- 
ers Say” most. Especially am I amused by 
the math sharks’ efforts to solve some of the 
problems that come up, by means of algebra, 
trigonometry, etc. They always remind me 
of an anecdote about Thomas Edison, It 
seems that the inventor called upon a num- 
ber of leading mathematicians to calculate 
the exact volume of an ordinary electric-light 
bulb. Each of them went into all sorts of 
intricate calculations, and while the answers 
were in general agreement, none were exactly 
the same. Whereupon Edison showed them 
how to get the exact volume of the globe by 
filling it with water, and measuring the quan- 
tity it would hold, I think most of us can 
learn a lesson from the story, and become a 
little more empirical—S.I.N., Greenwich, 
Conn, 


Racer Would Be By-Product 
Of Soap-Carving Hobby 


How about giving us some instructions for 
carving things out of soap? Such articles 
should be very interesting. I would also like 
to second the motion of C.A.B. for simplified 
plans and instructions for an inexpensive soap- 
box racer—M.H.L., New York City. 


Not a Spy—dust Interested 


In National Defense 


You certainly have a swell magazine, but 
how about some more stories concerning our 
Army and Navy? 

Now, don’t get the 4-RUMPH, ONLY 
idea that I’m one of MILITARY PEOPLE 
those birds who run HAVE A RIGHT TO, 
around in black cloaks | OUR SECRETS. THATS 
and false mustachios, WAY WF 
and try to get one of FOREIGN 
you gullible Americans OBSERVERS. 
to tell what kind of To SEE 
breakfast cereal the THEM! 
gobs eat, and so on. 

But I really do think 

you could sneak out 

some night and hit a 

general, admiral, or what have you, over the 
head and make him spill at least a few of 
the beans about our first, second, or third 
lines of defense—J.F.S., Chicago, Ill. 
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SOAPS 
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AS CAREFUL AS YOU 
MIGHT BE 
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w W ad 
LATER BO.GONE:....Steccess without Pull” 
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SO SAFE * IM GOING PLACES NOW THE JoB! I'M AND ILL NEVER USE 
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For women only! it’s over 20% milder than many so-called 
: ; “beauty” and “baby soaps.” The clean 
SE LIFEBUOY to liven, beautify your fresh scent of the purifying ingredient 
complexion. Enjoy its deep-cleansing, disappears as you ‘ 
gentle lather. Feel your skin grow fresher! rinse. 
See it grow healthily lovely! The same Use Lifebuoy | 
| 


purifying ingredient inthe lather that stops for hands, too! It | | 
“B.O."also makes it milder—"Patch” tests removes’ germs 
on the skins of hundreds of women prove as well asdirt. | 


Approved by Good Housekeeping Bureau 


WHY SO BRIGHT AND CHIPPER THIS MORNING, YES.SIR! AND LIFEBUOY SHAVING CREAM DID IT. 
M'BOY ? IS IT THAT NICE CLEAN SHAVE ITS LATHER HOLDS 52% MORE MOISTURE 
YOU HAVE ? (=~ — SOAKS MY BEARD SOFT. IT'S EASY 


BY JOVE, THE LAD WAS RIGHT! LIFEBUOY LATHER 120 TO 150 SHAVES 
‘SOFTENS MY WHISKERS SO THEY COME OFF CLEAN IN THE BIG 
AND EASY. MILD AND SOOTHING, TOO. FULL-SIZED TUBE 


Send for a FREE Trial Tube 
Try Lifebuoy Shaving Cream for cleaner, 
smoother shaves. Get it at your druggist's. 
Or write Lever Brothers Co., Dept. A-143, 

idge, Mass., for a Free 12-day tube. 
(This offer good in'U. S. and Canada.) 


Please mention Poputar ScieNce MonTHLy when answering advertisements in this magazine. 9 


INVENTORS! 


CAN YOU 
ANSWER THESE 


QUESTIONS? 


1, What Is A Good Patent? 


2. How Can You Get The Best Possible 
Patent Protection For Your Invention? 
C. A. Snow & Co. answer 


these questions and many 
other important patent 


VALUABLE 
GUIDES FOR 
INVENTORS 


mail we will send you 
two valuable guides for in- 
ventors and in addition we 
willalso send yousbsolute- 
ly free our original’ docu: 
ment, “CERTIFICA- 
TION OF INVEN- 
TION”, which gives you 

pri- 
ority rights for your inven- 
tion. 


Remember ... a good pat- 
ent depends not only on 
the invention itself but up- 
on the skill and interest 
of the patent attorney in 
drawing up the claims and 
specifications and in fol- 
lowing the case to a suc- 
cessful conclusion. 


C. A. Snow & Co. have 
had over 61 years of pat- 
ent experience. We have 
secured patents for our 
clients in every field of in- 
pride our- 
Selves on the thorough- 
ness of our work. 


Fill out the coupon below 
NOW. Send it to us TO- 
DAY. 


Cut Coupon on Dotted Line 
DEPT. B-15-SNOW. BUILDING, WASHINGTON, D. C. 

Gentlemen: Please send me absolutely free and without 
obligation on my part, your free guides for inventors. 


STATE. __-. 
(PLEASE PRINT NAME CLEARLY) 


Cc. A. SNOW : CO. 


\Registered Patent Attorneys Since 1875 


MORE $5 PRIZE WINNERS 


Three prize winning letters in POPU- 
LAR SCIENCE MONTHLY’S new Se- 
crets of Success contest—“What Home 
Study Has Meant to Me”—are printed be- 
low. Read these stories carefully because 
your own career may be just as interesting 
and inspiring to other readers. If you think 
so, put it down on paper and send it in. 
We will pay $5 for every letter we publish. 


Contest Rutes 


Only letters from bonafide home study 
school students will be considered and 
these must contain the name of the school 
and the name of the company, or com- 
panies, for whom you have worked since 
graduation. We also want to know the 
kind of course you took and the type of 
position you have held. Your own iden- 
tity will be kept anonymous, if desired. 

We are interested in facts, not literary 
ability, but please write clearly, complete- 
ly, and keep your letter within 750 words. 
We are not looking for “get-rich-quick” 
stories or freak adventures, and authors 
must be prepared to substantiate the truth 
of the statements. Manuscripts submitted 
and printed become the property of this 
magazine, and we are not responsible for 
the return of rejected stories unless suffi- 
cient postage is provided for this purpose. 
Address your contribution to Success Story 
Department, PopuLAR Science MonTHLY, 
353 Fourth Avenue, New York, N. Y. 


ENABLED HIM TO DO 
THE WORK HE LIKES 


Conditions at home led to my leaving 
there at an early age and going on my own, 
with the result that my formal education 
was limited. But through home study 
courses I secured the training that has en- 
abled me to earn my living at something I 
like to do instead of working at odd jobs 
all my life. 

I had always wanted to draw and often 
lost out in arithmetic or other subjects 
because the teacher liked to have me deco- 
rate the blackboards for special days. I 
never objected to this, for I liked to draw 
and did not care much for arithmetic, but 
I realized after I got out of school that I 
did not know everything that I needed to 
know. 

For a few years I worked at anything I 
could get, and more than once found my- 
self very close to being hungry with no 
money with which to buy food. This led 
me to consider very seriously what I could 
do to improve the situation. I decided 
that in some way or other I was going to 
get the training I required to be an artist. 
When I talked the matter over with my 
father, he persuaded me to take mechani- 
cal drafting instead of illustrating, as he 
thought that was much more practical. 
There were no schools near us where the 
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Secrets of Success 


training was given, and besides I had to 
earn the money to pay for the course as I 
studied. So the correspondence course I 
took with the School was the 
natural solution of my problem. 

After I had completed part of the 
course, I was convinced that the drafting 
was not what I wanted, so the school al- 
lowed me to change to commercial illus- 
trating. In connection with the drafting 
I had studied several subjects and passed 
with good grades—advanced arithmetic, 
algebra, geometry, etc—that I know I 
would never have learned in public schools. 

Soon after completing the course in 
illustration, I secured a position as de- 
signer for cut glass with the Com- 
pany. I worked there, at good salary, for 
five years, during which time I took an 
advanced course in illustration with the 
School. 

After I came west, I worked for a time 
with a leading daily newspaper. Not find- 
ing that job entirely satisfactory, I began 
doing free lance art work, doing all the 
art work for the Advertising 
Agency, among other clients. Being of- 
fered a good position with a rubber com- 
pany, I worked there for five years, doing 
the art work for their large advertising 
department—circulars, posters, — news- 
paper and national magazine advertise- 
ments. For the past three years, I have 
again been free lancing and earning a fair 
living, much better than many others have 
been able to do during that time. 

It is no exaggeration to say that due to 
the training that I secured through cor- 
respondence and home study I have been 
able all these years to earn a living by 
doing work I like rather than laboring at 
odd jobs I would dislike from every 
angle—G. W. B., Denver, Colo. 


HOME STUDY HELPS 
MASTER THE CLASSICS 


Books and study have always deeply 
interested me, yet when I enrolled at 
College in 1919 I had had less than 
a country school education. I longed to 
study fine arts and science—English, jour- 
nalism, architectural drawing, school art 
—so these were my courses until sickness 
and lack of means prevented my finishing 
any of the correspondence work. 

I began to teach art (having finished five 
terms in school art and almost all of my 
architectural drawing) and I wrote articles, 
essays, stories, and poems. My manu- 
script sold somewhat readily—among them 
an educational game to “The Progressive 
Teacher,” and essay in a contest to “The 
Chicago Tribune,” and an illustrated arti- 
cle in another contest to “The Southern 
Ruralist,” for which I received the first 
prize. In addition, I sold several archi- 
tectural drawings—one to the Federal Of- 
fice at Washington. 

But I stopped my writing to study for I 
could not resist the longing to become a 
master in the classical world. I continued 
my art teaching in order to provide the 
means with which to buy text books. I 
took a reading course from the Bureau of 
Education at Washington. But apart from 
it and the foundation that had been laid 


at College, I had to study alone. 


Success 


while you are young 
enough to enjoy it 


“6’M meeting Armstrong this 
afternoon at Ingleside—last 
chance for a little golf before we 
sail for Europe on the fifteenth . . .” 

Pretty soft for Bob Carrington, 
you say—a lovely country home, 
golf on a week-day when the other 
boys are slaving at the office—a 
six weeks’ trip to Europe with the 
family—and all this wonderful 
success while he is still young 
enough to enjoy it! 

But why look with envy upon 
success well earned—es pecially 
when it is within your power to 
attain that same success? 

“Tf young men in business only 
realized how immensely valuable 
are those early years, and how 
vital it is to get away to a flying 
start, they would make it an in- 
flexible rule to devote several 
evenings every week to home- 
study business training.” 

One of America’s foremost 
business men—an active director 
in several big corporations— 
made that statement recently; 
and if you have the slightest 
doubt of its truth, you need only 
check it by the actual records of 
LaSalle-trained men, many of 
whom, though still in their 
thirties, are commanding enviable 
salaries. 


Send for Free Book 
“TenYears’ Promotion in One” 


“T’m determined to succeed,” you 
say—and we do not deny that 
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hard work and learning through 
day-to-day experience will even- 
tually win you some measure of 
success. If success is sweet, how- 
ever, is it not doubly sweet if it 
comes to you while you are still 
young enough to enjoy it? 

And is it not a needless and 
tragic waste of years to continue 
at outgrown tasks, simply because 
you will not spare yourself the 
time to master those bigger jobs 
that command the real rewards of 
business? 

Ten Years’ Promotion in One is 
a booklet that shows you how 
you can save years that might 
otherwise be wasted. Sending for 
it has marked the turning point 
in the lives of thousands of men 
—and the coupon will bring it to 
you FREE. 

With this book we will send 
you, without cost or obligation, 
complete particulars of the train- 
ing that appeals to you, together 
with details of our easy-payment 

an. 

3 Will you wait till the golden years of 
your lie acetate slipping awereor wil 
you set your path toward success while 
you are still young enough to enjoy it? 

Prove that yeu mean what you say 
when you say that you want to get ahead 
—by what you do with this coupon NOW. 


La SALLE 
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Secrets of Success 


In January of 1921, I bought Hebrew 
and the Greek grammars—three of each. 
As fast as I could earn the money, I bought 
text-books and classics; lexicons, my 
Hebrew and Greek Bibles, Illiad and Odys- 
sey, Aeneid in Latin, dictionaries, Latin 
grammars, encyclopedias, the Metamor- 
phoses (abridged) by Ovid, and such texts. 
Few of my books were new. Some were 
given tome. Most of them were bought at 
second-hand stores and home missions. I 
bought both translations and originals. 

Since that time in January, every spare 
minute has been happily employed in the 
study of these books. With the help of 
auxiliary texts, I am a master of the ori 
nal Scriptures from which the English 
Bible was translated. I can also translate 
from the Illiad and the Odyssey, and I 
am beginning to interpret the Aeneid. 

I am still hindered through lack of 
books in the graduation I long to attain in 
this original wisdom. My ambition first is 
to satisfy the lure for enlightenment in 
these primary ideas of our being and, 
second, to paint and to write books about 
classical subjects. I declare with joy—I 
would not exchange my home-study en- 
lightenment for the Mellon fortune. The 
Muses are dearer each day.—M. M., Col- 
orado Springs, Colo. 


BECOMES WRITER ON 
POULTRY HUSBANDRY 


In October 1912 I started a complete 
poultry farming course with the 
School. At the time I was a high school 
student and without means to buy the 
course which cost $75. However, the local 
agent at Fresno, California (where I lived 
at the time) said he needed some one to 
sweep out the office each morning and to 
oversee a few boys whom he hired to dis- 
tribute literature on Saturdays. 

Glad of the opportunity, I paid for the 
course with work, and was receiving cash 
before the school year was over. The 
course took me fifteen months to complete 
(without delaying my high school study) 
and during the balance of my high school 
terms I earned spending money from my 
chickens and pigeons. 

Later I moved to Southern California 
and have had various positions in poultry 
work, including hatchery and sales work 
with L. E. Leonard Hatchery, Gardena; 
trapnest work with George England, Ingle- 
wood; assistant manager of Fanciers’ Ex- 
change, Los Angeles; and foreman of M. 
H. Gilliams poultry ranch at Hemet, Cali- 
fornia (4,000 hens). 

Based on the poultry course, plus the ex- 
perience I picked up from work available 
through knowledge gained in the poultry 
course, I have written poultry articles for 
the Sunday farm section of the Los An- 
geles Times. I also wrote poultry articles 
for a farm magazine printed by the Los 
Angeles Examiner for over a year in 
1922-23. And for the past three and a 
half years I have written poultry articles 
for the farm section of the Riverside Daily 
Press, and Riverside Enterprise, where my 
articles are features. Personally, I rate 
the correspondence course as being a very 
solid foundation upon which to build— 
V. O. H., Riverside, Calif. 
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Shooting Insurance 
TO RESTORE WILD GAME 


ESTORING American wild life 
through “shooting insurance,” a plan 
by means of which sportsmen and 

farmers will codperate to provide food 
and shelter for game, is being promoted 
by the Western Cartridge Company and 
the Winchester Repeating Arms Company. 
Millions of acres of land in the United 
States, as a result of plowing, drainage, 
highway construction, and timber opera- 
tions, have been made unfit for upland 
game. The needed weeds, brush, and 
thickets are gone. Recently, in various 
parts of the country, “game-bird farms” 
have made their appearance. On unused 
land, farmers have raised quail and other 
game birds, charging hunters so much a 
day or a bird for shooting over the land 
during the open season. In such cases, 
however, the farmers took all the risk. 
When a severe winter or a long drought 
reduced the harvest of game they lost. 


HE unusual feature of the new pro- 
posal, known as the Western-Win- 
chester Plan, is to have the sportsman, 
who benefits most by an increase in wild 
life, assume the risk instead of the farmer. 
Just as golfers pay dues to support their 
golf courses, the sportsmen of a com- 
munity will contribute to paying the 
farmer for his labor and for the use of 
his land. By so doing, they will aid in 
restoration and at the same time will be 
taking out insurance, so to speak, against 
having the sport of shooting die out. 
Codperating farmers will be paid ac- 
cording to the number of acres they de- 
vote to raising game and the number and 
area of the food patches they plant. The 
sportsmen will pay in proportion to the 
amount of game they shoot in a season. 
Basing estimates upon experience at a 
model farm of the kind in Illinois, the 
proponents of the plan expect that a day’s 
shooting under such conditions, with a 
limit bag of quail, will cost about $3.00. 
The plan is applicable to local com- 
munities, counties, states, or the entire 
nation. As a first step, the local group of 
sportsmen is to “adopt a farm,” trying 
out the scheme in one place. It is ‘ex- 
pected to take from three to five years to 
get a selected area well stocked. As wild 
creatures rarely respect fences, the bene- 
fits of such refuges will extend to all the 
hunters of the community. Codperation is 
planned between the different units of the 
program and Government agencies such 
as the Soil Conservation Service and the 
Civilian Conservation Corps. 


JN ADDITION to establishing food and 
cover for upland game, the organized 
sportsmen are to take an active part in 
the destruction of predatory animals and 
birds. The drive will be made against 
hawks, crows, stray cats, owls, rats, 
snakes, weasels, foxes, skunks, and mink. 

By increasing food and protection for 
upland game, on the one hand, and by re- 
ducing the number of natural enemies, on 
the other, the new program will attack 
the problem of our vanishing wild life 
from two sides at the same time. 


Money is MORE than pay 


e “He’s a twenty-dollar-a-week man” means far more than the 
actual cash a man receives in his pay envelope. It indicates the 
type of man he is. It indicates at least one thing beyond doubt 
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An entirely new book abridged from the new 
Merriam-Webster, WEBSTER’S NEW INTER: 
NATIONAL DICTIONARY, Second Edition, and 
characterized by the same outstanding schol- 
arship and accuracy. This Fifth Edition of 
WEBSTER'S COLLEGIATE is the largest and 
latest Merriam-Webster abridgment. 


THE BEST HANDY- SIZED DICTIONARY 
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READY TO OPERATE 


Your home needs a smart-looking radio like 
this LAFAYETTE 1937 Model ED13! 5 late: 
type tubes, airplane dial, full 


RIGHT in your own home, on our 30 DAY 
FREE TRIAL OFFER. 
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NEW TOOLS AND MATERIALS FOR 


Home Building 
‘xP Repairs 


AIR CONDITIONER FITS ON WINDOW SILL 


MONG the latest 
types of air con- 
ditioners now avail- 
able for small-home 
use is a combination 
room cooler and ven- 

| tilator that can be 
| installed in less than 
a half hour. To put 
the unit in operation, 

| it is simply necessary 
| to open the window 
half way, rest the 
cabinet on the sill, 
and plug the power 
cord into a_conven- 
ient outlet. In place, 
the conditioner not 
only cools and circu- 
lates the air, but de- 
humidifies it as well. 


This window-sill unit cools, circulates, and dehumidifies the air 


. PLUG PREVENTS SHORT CIRCUITS 


Snort circuits due to loose terminal con- 
nections are prevented with a recently devised 
appliance plug fitted with a special partitioned 
cover. A fin, or safety wall, attached at right 
angles to the conventional fiber cover disk 
forms two separate compartments within the 
plug, thus preventing accidental contacts. 


\ 


| DUAL-PURPOSE SHOWER EASILY INSTALLED 


DesIGNED so it can be easily installed 
in existing bath tubs, a new all-purpose 
fixture serves as a convenient tub filler as 
well as a shower bath, Adjustable from a 


fine spray to a full stream for tub filling, 
the shower head is mounted on a pivoted 
arm that can be moved either up or down 
to provide a shower for the smallest child 
or the tallest man. 
With the proper ad- 
justment, showers can 
be taken without wet- 
ting the hair. Or, by 
standing alongside the 
tub, the hair can be 
shampooed without 
wetting the rest of the 
body. On installations 
in new homes, the fix- 
ture is connected to 


WHOLESALE RADIO SERVICE CO., INC. 5 | 
100 SIXTH AVENUE — = MEW YORK CITY | 
CHICAGO, TLL. 


‘OR 901 W. JACKSON 
Please send FRE! 


concealed piping in 
the wall three feet 
above the top of the 
tub. All the advan- 
tages of the new 
shower can be brought 
to existing bathtubs 
by removing the old 
faucets and installing 
a special set of adapt- 
er pipes in their place. 


The adjustable 
shower in use, 
and, above, how 
the shower head 
can be lowered 
to fill the tub 
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NEW FLEXIBLE FLOORING 
LAID LIKE LINOLEUM 


Wirt a flexible parquet flooring now on 
the market, a room of average size can be 
completely refloored in less than five hours. 
Sold in prefinished two by six-foot panels 
consisting of hardwood blocks assembled 
in an attractive basket-weave pattern and 


With this flexible flooring, 
size can be refloored in | 


room of average 
than five hours 


fastened securely to a semi-pliable grill, 
the new-type flooring is laid like linoleum, 
without the use of nails. The method of 
applying the sections is simple, and, ac- 
cording to the manufacturers, can be done 
by anyone handy with tools. First, a layer 
of felt is cemented with a special adhesive 
to the old floor. Then, after a coat of the 
adhesive has been applied to the felt, the 
prepared floor sections are simply pressed 
firmly into place. The reason for using the 
felt is to provide resiliency, thereby dead- 
ening sounds. The felt also has important 
value as an insulator. To make delivery 
and installation neat and convenient, the 
new flooring is packed in easily disposed- 
of paper cartons, each of which contains 
eight matched and fitted sections, 


NAIL HEAD IS RECESSED 


THE CHANCE of having the nail set slip 
off the nail head when countersinking is 
entirely eliminated when the new cup- 
headed finishing nail shown at the left is 
used. Provided with 
a shallow curved re- 
cess, the nail head 
automatically _cen- 
ters the end of the 
set and holds it in 
place. The new nails 
are available in all 
of the standard fin- 
ishing-nail sizes, and 
will appeal to home 
owners who make 
their own repairs. 


BE 
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with a Real Future 
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one to them. Learn at home without interrupting 
far prone job. 
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TODAY. Get started in a Life Work that brings 
pleasure and prosperity. 
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New Easy Training Endorsed by Experts Prepares YouFor 


BIG EARNINGS 


The Nation’s cry these days is for scien- 
tifically trained investigators. Never bi 
fore has there been such an opportunity 
for young men scientifically trained as at 
the present time. 


Study At Home—Advanced Education 
Or Previous Experience Not Necessary 


‘This new training is not difficult. No deep book 
or technical data, Anyone 17 to 70 eligible. 
A little time each day qualifies you for big 
earnings in most fascinating profession on 
earth. Course includes every important 
ch of crime detection. Only course in 
ence that offers combination of the Science 
inger Prints, Secret Service and Private 
Investigation, Identification of Handwriting, 
Secrets of Defense and Attack, and_ Police 
Photograi ALL IN ONE GREAT 
COURSE 


Easy Terms—Big Regulation Outfit 
Free To Students 


Write for easy terms policy enabling you to 
secure this scientific training with practically 
no sacrifice. You train with regulation police 
equipment and employ methods used in finest 
equipped. bureaus of identification, Interna- 
tionally famous leaders in police world endorse 
this training. Instructor a nationally known 
expert in scientific crime detection. Private 
industry also now demanding scientifically 
trained experts. Now is your opportunity to 
get into this new fascinating field. 


FREE 7° ANY YOUNG MAN 17 OR OVER 


Send today for hig new book, “Get 
Into Scientific, Crime Detection,” including 14 
famous scientifically solved cases, This free book 
tells how and why you can earn big money in this 
great profession, Fill in coupon—mail today sure. 


SCIENTIFIC CRIME 
DETECTION INSTITUTE 
‘of AMERICA, Inc. 


IDETTE, President 


SCIENTIFIC CRIME DETECTION 
INSTITUTE of AMERICA, Inc. 


Chesapeake and Ohio Building 
Tluntington, West Virginia 


Dept. 11037 


Gentlemen: Without any obligation whatsoever, 
please send me your big hook containing 14 
famous scientifically solved cases. together, with 
full particulars on how I can get into SCIEN- = 
TIFIC Crime Detection. 
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EASILY APPLIED FINISH 
PROTECTS METALS 


PLumBING fixtures, automobile trim, 
and other metal surfaces are kept bright, 
and free from rust or tarnish, by an easily 
applied liquid protective coating just 
marketed. Brushed on, the liquid hardens 
quickly into an adhesive, tough, and trans- 
parent layer that will preserve the luster 
of polished metals indefinitely. Owners of 
homes near the seashore will find the coat- 
ing useful to protect copper and brass fit- 
tings against the corrosive action of salt air. 


AUTOMATIC HUMIDIFIER 
FOR STEAM RADIATOR 


Correct moisture content is maintained 
in the air in steam-heated rooms by a new 
inexpensive humidifying unit that screws 
on the radiator in place of the convention- 
al air valve. Adjusted at the factory, a 
built-in valve extracts moisture from the 
heating system and discharges one pint of 
water vapor into the room every hour—a 
quantity considered adequate for a large 


iP 


how it is installed 


room such as an ordinary parlor. The 
amount of moisture released into the air 
is easy to regulate by means of an adjust- 
ing screw at the base of the humidifier. 
This can be turned with a coin or a screw- 
driver to set free any desired amount of 
water vapor. Filters, made of wool felt, 
are built into the unit to extract any dirt 
that may be present, and also to prevent 
the discharge of any actual water. They 
are easily replaced by unscrewing the cover 
of the device. Because it automatically 
vents the air from the radiator, the humidi- 
fier also displaces the conventional air valve. 


CABINETS FOR ODD PARTS 


INEXPENSIVE all-metal storage cabinets 
with non-spillable drawers are now avail- 
able for the home owner’s supply of 
screws, nails, and other small parts. Be- 
cause the drawers are pivoted at one cor- 
ner and are turned out instead of being 
pulled out, the possibility of pulling the 
drawer too far and spilling the contents 
is eliminated. Each drawer is equipped 
with a label holder for a description of 
the parts it contains. 


EARN MONEY 


STRINGING 
TENNIS RACKETS 


Build up a business of your own string- 
ing tennis rackets. Pays up to 140% 
profit per racket. String your own 
racket and save money. No experi- 


fence needed—we teach you how. ‘Tennis 
their rackets 


layers need new strings 
two or three times yearly 
stringing means profit 

how simple it 1s to get in this business. 
Costs practically nothing to start, Easy 
work! Get started NOW! 
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Pog eeds ear Reaataee ace ee eeat teat | 


Name 
Address 


City. 


We pai 267 in 3 weeks or 

exceptional “cellar crop” patented 

mushrooms! Big free picture book 

tells if your cellar, shed, barn suit- 

able. We buy all crops thru ten 

branches. Write today. (Estab, 
). 


ray sopahot can be me 


ALY / 


SHIP MODEL 
MAKING 


New book shows how to make any 
model. Shows the short cuts, Kinks, 
time-saving methods of experts 
Complete plans for gorgeous. gal 
rete, Almost "100, 

oth” bound 
‘Monthly, 


Jeon, clipper sh 
itlustrattons, * Ful 
$1.00. Popular Sete 
383 Fourth Ave., New 


‘The amazing perform. 
ance of the Diesel powered 
Burlington Zephyr trains has 
pened a new cra of power effl- 
cleney. “Airplanes, automobiles, 
great industrial plants will soon 
he using these, marvelously eff!- 
cient engines, ‘This means anew 
profession, a new trade for thou- 
Sands of men, Learn Diesel op~ 
jon and repair 
‘NOW through our brand new quick reference eyclopedia. 


5 Big Books Shipped FREE 


for examination, Tf you want to get into the most prot 
ising new field of the century, the Tivest, most up-to-dal 
most talked of profession, send for these books on 
azing free shipment offer. Over a thousand paggs pro~ 
fusely,tustrated and right’ up to the minute,  E€amine 
‘books, read them, test them and if not thoroughly 
Sutisned relurat them at our esprense: aid you won't ove 


Us one cent. 
D consulting Membership Included 


Send now and we will include without extra charge a 
one year consulting membership in the American Tec 
nical Society with privilege of consultation with our en~ 
gineers on any difficult problem. 


You may send me the new 5 volumes on Diesel Engineering for ton 
‘Soe ez Sean teacion. Veil pay ts Foor cents eastequrony Wiles 
‘Grams inSvbielcace {agree to sent you 82:00 in tan dyn and 8 
[X'morith anti the introductory price of only $15.80 ts pald 


Name. 


Address. 


Ci. 
Please attach a letter giving age, occupation and the neme and 
ifreetat your ites cng em, porvzaen Sse mee od 


POPULAR SCIENCE MONTHLY 


SELF-ADJUSTING LEGS 
FIT ANY LADDER 


Lapper LEGs can be made self-adjusting 
with a new safety device. Consisting of a 
pair of auxiliary legs, the device can be 
installed easily on any existing ladder, is 
entirely automatic, and requires no atten- 
tion. When the ladder is placed on some 
uneven surface, such as a roof, as shown 
in the illustration above, powerful springs 
force the pointed feet down to the proper 
levels for perfect balance. In tests, the 
springs proved strong enough to support 
the combined weight of six men, The use 
of the new legs, it is said, will reduce the 
familiar hazards of working on ladders, 
and cut down the number of accidents. 


HEATING-APPLIANCE 
REPLACEMENT ELEMENTS 


To assist the home mechanic who does 
his own electrical repair work, ready-made, 
standardized nichrome heating elements 
for use in electric irons, heaters, and 
similar appliances are now available. 
Manufactured in the form of tightly 


wound coils of various diameters, and 
provided with pig-tail ends for easy in- 
stallation, these replacement elements can 
be obtained in capacities ranging from 
200 to 1,000 watts, 


| and the horizon. This he does with an instrument called a 
| sextant, In the New Merriam-Webster you will find the proc- 


| teriology, astronomy, aviation, radio, sound pic- 


Plot His Course 
with the Sextant? 


‘© find the position of a ship on the earth's surface, the 
navigator measures the angle between the sun or a star 


ess clearly described, as well as hundreds of other interest- 
ing operations and methods of science. 


How Does a Beam of Light Open a Door? 
This is only one of the amazing ways in which a photoelec- 
tric cell is employed to do useful work automatically. The 
working of different types of these cells is shown in words 
and diagrams in the New Merriam-Webster. 


What Causes a Rainbow? How the sun's rays are 
bent and reflected by falling drops in a shower is explained 
clearly in WEBSTER'S NEW INTERNATIONAL DICTIONARY, 
SECOND EDITION. 


is almost no limit to the completeness with which the New Merriam-Webster covers the 
T world of nature in word and picture. Among the pictures are full-page color plates of moths 
and butterflies, birds, wild flowers, State flowers, and poisonous plants, 


ANEW CREATION—“THE SUPREME AUTHORITY” _ 


For practical information—for study—for looking 
up things mentioned in your reading—you can turn 
to the New Merriam-Webster with the assurance 
that you will find your needs filled by 207 of the 
world's greatest authorities, Complete and satisfy- 
ing answers to questions on law, business, manu- 
facturing, engineering, medicine, chemistry, bac- 


tures, gems, coins, color, and hundreds of thou- 
sands of other topics. 


Useful Information for 
Your Whole Lifetime in 


WEBSTER’S NEW INTERNATIONAL 
DICTIONARY Second Edition 


The New Merriam-Webster Foe c.n 


Mell Compan for PREE BOOK: | __ Please send me without cost or obltgation full n- 1 
“Through WONDERLAND with WEBSTER" — {monn Nitviors Now tavyaulonl Bin | 
Get your free copy of this fascinating picture booklet | WONDENLAND wiin WEUSTE 


i 


& C; MERRIAM CO., Dept. 736, 


which shows you many more astonishing marvels. | Name. 
Then see the genuine Merriam-Webster at your book- | 4 caress 
dealer's. The circular trade-mark identifies it. | Cit 


G. & C. MERRIAM CO., Dept. 736, Springfield, Mass. 


Sook 


Tells How to Earn Up to 


L'+30-$50 WEEKLY 


\ ELECTRIC REFRIGERATION 
\ and AIR CONDITIONING 


‘Think. man! RIGHT Nt 


th c# new jobs for thousands in J 
 frigeration and Air Condi 


Many of our graduates are 
$50, $100. 0 week! 


ure & Profit 


STUDIO. 133 WASHINGTON SCHOOL OF ART 


1115-15th Street N. W., Washington, 


= ey 


UTILITIES ENGINEERING INSTITUTE 
Established 1927 
400-410 H. Wells St, Dept. 337, Chicago, Mm. 
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OBSERVATION WINDOW | 
FOR FURNACE DOOR | 


Eastty installed on any furnace door, 
| a heat-resisting glass- panel now on the 
| market simplifies the problem of adjust- 


Re Stig Rakes tone 


sy, pleasant, profit 
able work. 
3 q SPECIAL 

4. Permatex Silk Strip 
Sith instructions, postpaid. SOC 
W.A.BICKEL, Dept. F-3, 809 W. Madison 


‘No experience 
required. 
FEW M 


maximum efficiency. Serving as an ob- 
servation window, the panel makes it pos- 
sible to regulate the flame under actual 
operating conditions by eliminating the 


| ing gas, oil, or stoker-fired boilers for 


oO: 
TELEVISION 


Are you satisfied with the money you are 
now making? With the success and future 
of your job? Is your field over-crowded? 
Don’t go to sleep while destiny is shaping 
new careers, new fortunes in the great field | 
of RADIO and TELEVISION. 


Learn by Actual, Practical Training in 
a Leading Radio-Television Station 
Radio Station KXBY, and Television Broadcasting 


necessity of opening the fire door and 
altering the draft. The glass is shielded 


~ io eer malt Ui a 
a ie ae ae os 
= 3 C4 —— — 
“EEE Taw 
Learn Radi AUTO-DIESEL EXPERTZ¢ 


offer. 
MOTOR INSTITUTE of AMERICA 
4554 Broadway, Dept.CC-12, Chicago, I. 


STATE COLLEGE 


B. 8. DEGREE in 2 years, World fa 

mous for technical 2-year courses in 
Be Civil, Electrical, Mechanical, 

cal, Radio, Acrohautical Engineering; 

Business Administration and Accounting, Those who 

lack high school may make up work, Short diploma 

(36 weeks), Drafti 


yern= 


sin Survey ing (36 weeks). 


course 
iow titfon.” Low fiving costs,” Students, trom every 
Fr forelgn cou Enter 
Spe, ane Marchand chune."” Write lor Catalon 
537 College Ave., Angola, Ind, 


Station W9XAL, owned and operated by First from the flame and protected against | 


National Television, Inc., are the practical ~\ sooting by a self-closing damper which | 
laboratories where you aetually put into J) | can be opened by moving a convenient 
Recent ee DOING Think what it 71 asbestos-insulated handle. 


means to you! The most elaborate and com- 
plete broadcasting stations at your disposal This j 
practical experience is absolutely vital to rapid 
ogress, and to the thorough and advanced 
Rnowledge necessary to win SUCCESS. 


BIG MONEY AND READY JOBS AWAIT 
TELEVISION EXPERTS 
Unlimited opportunities in this new, expanding [i 
profession await alert, a ee trained men fi 
orton who LEARN NOW... men with vision HH 
to get in on the ground floor when the profes- tH 
sion is young and uncrowded. You know the [HJ 
truth of this, You know that TELEVISION is [ff 
already a reality and is just waiting develop- [¥ 
ment of man-power when it will sweep the [¥j 
t 
Ns 
iy 


ii 
tH 
i 


| Questions 


FROM HOME OWNERS 


| QT am planning to repaint my house 
in the spring. Is there any simple rule by 
vhich I can estimate the amount of paint 
| I shall_need?—R.W.K., Tulsa, Okla. 

A—THE APPROXIMATE quantity of paint 
needed to cover the exterior of a house 
can be roughly estimated by measuring 
around the outside of the building (in 
feet), multiplying this figure by the av- 
erage height, and then dividing by 300. 
The result will be the number of gallons 
| required for two coats of paint. Do not 
| make any allowance for doors or win- 
| dows, but if the house has high, broad 
| gables, add one-fourth to the total. 


nation with its marvels. 


ONLY 6 MONTHS TRAINING FOR U.S. 

GOVERNMENT LICENSE 
Our “training on the job" qualifies you in 
only 6 months for a U. S. Government License 
(First Class) at minimum cost. Our new pro- 
fusely illustrated 48-pg. FREE book, ‘Pictures 
on the Air”, gives you complete mformation. 
You owe it to yourself and your family to in- 
vestigate. Don’t, wake up a year from now 
and find your friends making big money in 
fascinating Radio-Television careers 

while you have stood still! 


‘ACT NOW! Send coupon today ! 
FIRST NATIONAL TELEVISION, Inc. 
Training Division, Kansas City, Mo. 


Mail Coupon Now! 


How To Color Celluloid 


E.K.T., Mitwavkee, wis. To color 
| celluloid, first wash it in soapy water and 
then rinse thoroughly. Dipping it in a 
solution of copper acetate will turn it 
green; to make it blue, dip it in a solu- 
tion of indigo which has been neutralized 
by the addition of soda. 


First National Television, Inc. 
Dept. EE-3, Power & Light Building, Kansas City, Mo. 
Rush my Free copy of ‘Pictures on the Air” de- | 
scribing opportunities in Television. ] am 17 years 
old, or older. 


Wood Finish Over Paint 


J.P.D., KANSAS CITY, KA! A nat- 
ural wood finish for floors which have al- 
ready been painted can be made as fol- 
lows: paint the (Continued on page 19) 


State l J 
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DON’T COPY - LEARN TO ORIGINATE! 


RAYE BURNS will teach you HOW to CREATE; 

ORIGINAL CARTOONS at home that you can} 

SELL! Course has 26 lessons and 600 ill — 
‘name and address for free details. Only. 


RAYE BURNS SCHOOL, Dept. S-X, Box 2194, Cleveland, Ohio 


Better 
Jobs 


Prepare Now! 
Bigger Pay— 
pleasant desk 
work — almost 
your own boss 
—draftsmen 
enjoy good 
salaries. 

HE DRAFTSMAN JOB comes first! He draws 

the plans; thereafter come the steel mills; lum- 

ber yards and brick yards. An important factory 
town has already reported a shortage of trained 
draftsmen. U.S. Gov't work will create more jobs. 


Learn Drafting! ‘Learn in spare hours 


‘at home by mail. 
No previous experience necessary; high school edu 
cation NOT required; thanks to Engineer Dobe's 
practical method. Everything made plain, easy to 
Understand. Aptitude needed. Established 1900, My 
students have won success far and wide. Join them! 

T's high time now to get thepracticaltrainingand 
to prepare for that good job. | Study practical draft- 
ing evenings. All tools and drawing table given you 
at once if you enroll promptly. Send coupon below. 


FREE BOOK 


Write at once for the free book explaining 
“My Pay Raising Plan”. Send coupon. 

parecer 
Rk 1E, Div. 3393, Libertyville, Il. 
Send me your free book “‘Successful Draftsman- 
ship” and please explain how you will assist me 
to a good position as a man, 


hry NEW JOB,TOM, ISA DANDY 
MORE FUN- EASIER WORK 
AND BIGGER PAY NOW 
WORKING AS A DRAFTSMAN J? 


luatrating assumed ease 


POPULAR SCIENCE MONTHLY 


THE KEY TO SECRET WISDOM 
“Like a bolt from the heavens, the word was 
spoken and from the tions of its 
sacred syllables, came the creation of the 
Universe”—so relates an old, old legend. 
‘Through the ages men have searched in vain. 
for this lost word. In its stead they found 
keys to a secret wisdom. They learned how 
to unlock the hidden possibilities slumber- 
ing within everyone... startling, unt 
powers that make for a greater life. 
This Sealed Book~FREE 

A sealed book by the Rosicrucians, reveals 
the plan whereby vou may obtain this wealth 
of knowledge leading to the greater joys and 
rewards of living. For free copy without ob- 
ligation; write Scribe Moe 

Tbe ROSICRUCIANS 
San Jose [Amorc] CALIFORNIA 


NOT religious organization 


FREE BOOK 


Sauabs are selling 55 to 65 ets. 
a tb, wholesale. Make money 
breeding them, Marketed only 
25 days after birth. Thousands 
by best market- 
‘end stamp for mailing of 
Read how well others are doing. 


1937 free book. 
PR Co., 616 H. Street, Melrose, Massachusetts 


APPRENTICES 


Ambitious, alr-minded young men, interested 
in entering the well paid field of Aviation, 
write Immediately, enclosing stamp, to 


Mechanix Uni | Aviation Service 
Strathmoor Station Detroit, Mich. 


LEARN MECHANICAL DENTISTRY 


'—Now! 
of your life 


‘tis 

a en fm 
fe 
erat Bani 
REE LRPMTGS saa oa 


New York Schoo! of Mechanical Dentistry, 
327 W:'31 Street, New York, Ne ¥- 


Glazed Concrete Products 


Pottery, tiles, novelties. Wall glazing, 
waterproofing. Make jars, vases, bird- 
baths out of sand and cement without 
Js or costly tools and glaze them like 
ware. We show you how. Earn money 
in your own business. Send 10e for book- 
let, color plate, details, 


NATIONAL POTTERIES COMPANY 
13 West 26th St., Room 22, Minneapolis, Minn. 


‘independent. Big, demi 


Make 


START 
$1260 to 
$2100 Year 


Common Education 

Usually Sufficient 
// FRANKLIN. INSTITUTE 
Many 1937 
Appointments. 7 Baa, 
Many Social 
Security Ap- 
pointments 


7 Rush to me, entirely free of 

charge 32 page book with: (1) 

A full description of U. S. Gov- 

ernment Jobs; (2) A list of U. S. 

Government Jobs; (3) Tell me how 
to get one, 


MARCH, 1937 


QUESTIONS FROM 
HOME OWNERS 


(Continued from page 18) 


floor white, then get some dry powdered 
umber or sienna from a paint store. 
Make a paste of the color with vinegar, 
and, with a rag, rub it on the floor in 
such a way as to imitate the grain of 
wood. Finish with two thin coats of good 
shellac. The appearance will depend 
mainly upon how well you can imitate 
wood grain. It is a good idea to fractice 
on an old board beforehand. 


Rusted Machine Screws 


H.P., KNoxvIte, TEN To remove a 
rusted machine screw first put a little oil 
on it. Then heat a long iron rod to a 
red heat and hold it on the screw head 
for a minute or two. Let the screw cool, 
adding more oil if what you put on has 
evaporated. When cold, the screw usually 
can be removed with ease. 


Water Stain on Painted Sill 


Q.—water dripping from a flower pot 
has made a circular white stain on our 
kitchen window sill, which is coated with 
a light cream paint. How can this stain 
be removed? Mrs. K.B.L., Akron, Ohio. 

A.—propaBLy the water has removed 
the color from the paint; the only rem- 
edy is to scrape the stained area and 
repaint. 


Frosting a Glass Vase 


G.G., SACRAMENTO, CALIF. A glass vase 
can be frosted by dipping it in ordinary 
water glass and then immersing it in a 
concentrated, boiling-hot solution of either 
epsom salts or ammonium chloride. By 
adding a water-soluble dye to the water 
glass, the vase can be tinted at the same 
time, if color is desired. 


Leaks in Water Pipes 


R.C.D., PHILADELPHIA, PA. To repair 
a small leak in a hot or cold-water pipe, 
scrape off the paint and plug the hole 
with boiler cement. Cut a strip of leather 
from an old shoe or chair seat and wrap 
it around the spot. Then bend a band of 
sheet metal around the leather, clamping 
it tightly at the ends with one or more 
stove bolts. 


Cleaning Wringer Rollers 


N.A.R., ALBANY, N. y. A weak solu- 
tion of ammonia generally will clean the 
rollers on a laundry wringer. If they 
are badly stained, try wiping them with 
a cloth which has been dipped in kero- 
sene. Be sure to wash off the kerosene 
immediately after it has been applied, 
since it will dissolve the rubber, as well 
as the dirt stains, if left on too long. 


Old Varnish on Metal 


M.P.E., Crevetanp, Onto. An old var- 
nish finish on metal can be removed by 
dipping in equal parts of ammonia and 
denatured alcohol. If the piece is large, 
apply the liquid with a soft brush. Keep 
the surface moist until all the varnish has 


softened, then wipe it off with a rag. 
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“1 WILL SHOW YOU AN AMAZING 
EASY WAY TO GET INTO THESE 


BIG MONEY MAKING FIELDS- 


ELECTRICITY RADIO 


MANY MEN MAKE 
430-+40-450 a Week in 
ELECTRICITY = RADIO 


NE training really qualify you for 
better pay job in ELECTRICITY or RADIO: 
‘This is the most important question you can ask 
about your training. Mail this coupon rightnow— 
get the answer—in the big FREE COYNE Book 
filled with facts «salaries «photos. oppor. 
tunities for well-trained men in ELECTRICITY 
and RADIO—two of the fastest growing indus- 
tries in America. Where can you choose ‘a more 
stable life-work to provide you with a good steady 
living and many of life's luxuries. 


ELECTRICITY 
—GREATEST EM- 
PLOYER OF MEN 
Many Power Plant op: M: 
crators, Electrical 

Maintenance men, Re- 
frigeration and Air Con- 
ditioning men, Welders, 


RADIO 
—HUGE EXPANSION 
PROGRAM AHEAD 
Aviation and Police 
men, Public Address 
and Sound Equipment men 
‘and Service men, Engincers 

‘operators earn up to $50 
Autoand Aviation Ignis weedy and more. Television 
tion men make up to$S0 soon provide jobs for 
and more weekly. thousands. 


TRAIN IN 90 DAYS 


ONACTUAL EQUIPMENT IN COYNESHOPS 
—NOT BY HOME STUDY OR TEXT BOOKS 
You get your training here in the Coyne shops. 
Advanced education or previous experience not 
needed. You work on real Electrical Apparatus 
and machines such as full size dynamos, motors, 
control equipment, etc. Radio Transmittives and 
receiving equipment, Television and sound units, 
¢tc.—do actual test jobs. It is this actual job train 
ing by COYNE that prepares you for better pay. 


EASY PAYMENT TUITION PLAN— 
LOW COST BOARD AND ROOM PLAN 
Don't let lack of money keep you from sending 
this coupon. Amazingly low cost board and room 
plan. Easy ‘payment tuition plan enables many 
students to get this famous “Learn By Doing” 
training first, then pay their tuition in 18 easy 
monthly payments, starting 5 months after they 

start their training. 


PART TIME EMPLOYMENT 


Need part time work to help pay living expenses? 
We have helped hundreds of students to earn 


while learning. 
AIRCONDITIONING 


JOB AFTER 
GRADUATIONSERVICE REFRIGERATION 
We know the needs of employ- 
uss, did place Siany SreO0s: Money seating in- 
through our Lifetime Employ- Meuction in these 
ment Service. This service will profitable branch 
be given you free of le rout 
given you free of charge fneiuded without 
when you graduate. extra cost. 


GET FREE CATALOG NOW- 
FOR COURSE YOU ARE INTERESTED IN 
What life work will you choose? A dull low-pay 
“white-collar” job? Unskilled, dawn-to-dusk day 
labor? Discouraging, half-time trades? Or will you 
get into either fascinating ELECTRICITY or 
DIO for a good pay future. Make the choicet Ml 
ian OW! Find out how much the gigantic grow- 
ing fields of ELECTRICITY and RADIO offer 
YOU! . .. FOR MONEY MAKING 
FACTS, FILL IN THIS COUPON 
AND SEND IT— NOW! 


H. C. LEWIS, President 
SCHOOL /, 


COYNE Exo nano 


AND RADIO 


500 S. Pauli 0 
g aulina St., Dept. 37-734, 


SEBS Bee eee 
mm HC. LEWIS, President 
Electrical & Fadio Schoo! 
580%. Paulina St, Bent. $198, chicago, me 
‘checked below, with easy pagent pia, "=o Come fl 


0 ELectricity CO Rapio 


Age 


BOX 


Bh Aeeress . 


City, dries +-State-..... * 
BERR Eee ee eee 
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FACTORY TO YOU 


NEW, REMINGTON NOISELESS PORTABLE! 


Famous Remington 

Noiseless Portable that 
speaks ina Mowder only 10c a day, direct from 
factory. Standard ke 


finest portable ever built. PLUS 
the NOISELESS feature. Act now. Send cou- 
pon TODAY for details, 


You don’t RISK a Penny 


Wo send yon Fapipaton Ni Noiseless Portable for 
p: satisfied, send it back. 


FREE Typing Course and Carrying Case 
Kou will receive FREE a complete simplified 
home ‘course in Touch ‘Typing. Also FREE, 

andsome, carrying obligat 
Mail coupon for full Tee ¢ tine 

Rand h 
He Pourth Aves Now 


Tell me, without obligation, how to, Rem. 
ington No mn Noiseless Portable, plus Free Typing Co 
Garsying Case, Tor 108 & day. Send Catalogs 


Pea 


aa 


‘NewAdding Machine iw ~ 
Fits Vest Pocket! y 


Adds, subtracts, and multipiga, ke, $100 
inaohine vet 1 opts 7 $2.95 


Sells on sight to business 
men, storekeepers, homes—all who use 
figures. 


Write at once for Fi 
Sample Offerand Mi 
ey-Making. 

C.M. Cleary, Dept. 


ae 
i 
i ily le ange 
a N10 Won abe Secs 


ied i = i 
Learn Public 
Ld atte 


to, sway 


North American inctitute 
Stott wichigen Avenue, Chicane, ie 


NEW ELECTRIE 


‘WHAT 
EVERY 


THEO. AUDEL 


ELECTRICIAN 


ak She ca Verk ity 


WANTS TO 
KNOW! 


Snesatydeurttn ABBE S NEW ELECTS RIDRARY ete, 


wt oe Electric 7 days 1f 0. K. 1 will 
Fem bs, Seherwne twill etary ieeT nite segatet ypu to al Se 
Book’ each month on same terms. No obligation unless fam satisfied 


HAVE YOU SOME SPARE ROOM 


a basement or garage where you ean do light work? 


years standing. 
lay starts you. 
full time to profitable work wi 


‘as Branch 3 


IF interested in devotin 


now closing “arrangements. for, supply 


Dept. £ 


1696 Boston Road 


er you a profitable proposition for 1987 ei 
‘and 10c Novelties. Ashtrays, Toy Auto 
C 


sxperience necessary and small out~ 


spare or 


4 
RADIO AND TELEVISION INSTITUTE, Ine. 
2130 Lawrence Ave.. Dept. 203, CHICAGO, ILL. 


BIG MONEY on 
eee at 


Increase profs, 
own business, 0 
food job ins 


CIVIL SERVICE 


Positions, Clerk Carriers; Rural Carriers, Ra 


Established 1896. 
Columbian Correspondence College 


im 


ilway Postal 
an E 


eF. 
een: 


pay. Com- 
cducation required, Wcaminstiony” often, 


‘Send for our Civil Service 


Catalog. 


‘Washingtoa, D.C. 


boa, m1 Fi 
HARRY, iy Ma. 

AUTO, DIESEL, AVIATION, WELDING 
Step into big pay, Earn $35.00 to $75.00 a week. 
Learn in eight weeks. Practical Shop Work. Use real 
tools on real equipment. Write your nearest 
school for big_free a rand special low 
tuition offer. Guaranteed training. 

|SSWEENY SCHOOLS, _Dept. 6-39 
Detroit, Mich., or Kansas City, Mo. 


Learn 


Advert 


418103 
at Home 


Make money in advertising. Prepare quickly during spare 


time. 


‘Page-Da 
S01 Michigan "Av. 


‘Also earn while you learn. 
thing else like it. 


"Win Success in Adv 


'No experience neces- 


‘Send at 
ertising”, 


U.S.A. 


Always mention PoPuLaR SCIENCE 
Mon tuHty when answering adver- 
tisements in this magazine. 


“NEW INVENTION! 
BIG EARNINGS QUICK! 
WITH THIS NEW MONEY MAKER 


No Experience Needed. Sells easy to amaz- 
ing big market. Combination 


BLOW TORCH AND SOLDERING IRON 


No pressure system. No pumps. No stove. 
No charcoal. Operates with 100% sath 
faction, Neat, complete, compact. Guar- 
anteed by 30’year old company. Write 
Quick for New Agents’ Plan and Exclusive 
territory offer! Hurry 


JUSTRITE MFG. CO. 


Dept. 43 2061 Southport Chieago 


Wanted Amateurs with, humorous ideas, 
lity necessary. ‘The amateurs of today are the 
professional cartoonists. of tomo Tai 


‘Valuable ‘Tips on How to 
Make Money With Simple Car- 
Gah Prize Bag 
RulesSEND NO MONEY. 


CARTOONISTS’ 
Dept. 1443 Pleasant Hill, Ohio 


‘No draw- 


Rush name on penny post card 


— 
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‘The Malek Adhel, a two-masted square-rigged 
model, can be made with either Kit 6S or 7S 


‘Two New Kits 


FOR BUILDING 


Model of Brig 


‘HE picturesque two-masted square-rigged 

ships that sailed the seven seas during the 
nineteenth century are typified in the Malek 
Adhel, a brig built in 1840 for the Pacific 
trade. Every lover of ships will want to build 
a model of this craft, the first of its kind of- 
fered by Porputar Science Montuty. 

Two construction kits are available. For 
those who wish to make a scale model of 
built-up construction similar to a real ship 
with planks inclosing the ribs of the hull, 
there is Kit 6S, which costs $9.75 (25 cents 
additional west of the Mississippi River). The 
other kit is for those preferring the usual 
“bread-and-butter” system of construction 
with a solid hull—an easier way of making the 
model, but not so closely resembling actual 
shipyard practice. This kit is listed as 7S and 
also costs $9.75, but is 50 cents additional west 
of the Mississippi River because of its much 
greater weight. 

To simplify the work of constructing the 
model, we have included with both kits a 
complete set of finished blocks, deadeyes, be- 
laying pins, thimbles, hearts, and grating— 
fittings which always take considerable time 
to make and are costly to buy ready-made. 
These kits, which include all necessary raw 
materials as well, are the most complete we 
have ever offered. 

In designing the model, Capt. E. Armitage 
McCann selected an especially convenient 
scale with which to work—1% in. equals 1 ft. 
This gives a model 33 in. long over all with 
a 20-in. hull, an ideal size for the average 
room. The new brig ranks among the most 
beautiful models in our entire series. 

Many other construction kits for making 
ship models, whittled objects, and furniture 
are available. The complete list follows: 


STANDARD SHIP MODEL KITS 


A. Whaling ship Wanderer, 2034 
Spanish galleon, 24-in.. 
Battleship U.S.S. Texas, 3~ 
- Elizabethan galleon Revenge, 25-in. 7.25* 
Farragut's Gagship Hartford, steamand- 
sail sloop-of-war, 33¥%4-in. hull 8.4: 
Privateer Swallow, 1234-in, 


(Continued on page 21) 
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Are you just shoveling, 
and drifting along, blind 
to new opportunities 2 


100 years of steam 
40 years of gasoline power 
now comes DIESEL 


HEMPHILL 
DIESEL SCHOOLS 


were America’s first institution to de- 
entire efforts exclusively to 

ing of men for the Diesel field. 

Located only at addresses shown below, [i 


BOSTON, 116 Brookline Avenue | 
NEW YORK, 31-32 Queens Bivd., L. 1. | 


CHICAGO, 2006 Larrabee St. 
MEMPHIS, 431 Monroe Ave. 

LOS ANGELES, 2012 San Fernando Rd. 
SEATTLE, 507 Westlake North 
VANCOUVER, B. 365 Granville St. 


Write for 


3 HOOK abou 


Z ONAL SCHOOLS 


NAMB... 
ADDRESS... pee 
Lom, l 


OUR CONSTRUCTION KITS | 
Continued 


KIT G—Elizabethan galleon Revenge 


Clipper Sovereign of the Seas, 20%4-in. 
ull 4.95+ 


Y. Trading schooner, 1 4.90t 

aS. U.S. Navy Destroyer Preston, 3134-in._ | 
bull . 5.95* 

38. Constitution (“Old Ironsides”), 21-in. 
hull - 6.5 

4s. Clipper ship Great Republi 

5S. Cast Guard patrol boat of new 165-ft. 


Y%-in. scale, the 
. 4.95* 


class. I-hull model, 

hull being 205¢ in. long 
» Brig Malek Adhel, ¥%4-in. scal 

hull, frame-and-} Piss ‘construction 
. Brig Malek Adhel, as above, but with 
wed-out lifts ie solid hull bane ts 
tion .. 


SIMPLIFIED SHIP MODEL KITS 
F. Liner S.S, Manhattan, 12: 


MODEL-OF-THE-MONTH KITS 


M. Aircraft carrier Saratoga, 18-i 
N. Four U.S. destroyers, each 6%-in. 
O. Liner SS, St. Louis, 11- 
S. cruiser Tuscaloosa, 113%4-in... 
U. Hispaniola, the ship in “Treasure Is- 


land,” 7-in, 50 
Z. HMS. Bounty, 114 1.50 
1M. Show boat, illuminated, 14 1.50 
2M.Ocean freighter, 14- 1.50 


3M.Yacht Nourmahal, 8% 
4M.Oil tanker, 14-in.. 


FURNITURE KITS 
No. 4. Solid mahogany book trough 22% 


in. long, 954 in. wide, and 2434 in. high over a 
Ready to assemble, with finishes... . 5.3 


KIT 4M is for building this oil tanker 
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You Too 
can train for a 
BETTER JOB and MORE 
MONEY in ELECTRICITY 


Hisar 


| 

| petal iting Sista can 
|= help you qualify for these o 

| 

| 


PRACTICAL SHOP TRAINING 
ON REAL ELECTRICAL 
EQUIPMENT AND APPARATUS 
| — RIGHT IN YOUR OWN HOME 


‘Learn-by-Doing" becomes a fact 

with this fascinating, new, modern, 

| tater Practical Home Shop 
raining in Electricity. With 


job, Don't you agree that this 
Without question the most PRA 
CAL Home Training in America? 


| OPPORTUNITIES TO EARN UP 


| TO $5.00, $10.00 A WEEK AND Soest 
MORE WITH SPARE TIME gicumes 


WORK WHILE TRAINING 


sion ‘@ month 
‘training 


PAY FOR TISELE: 


TRAINING IN RADIO, REFRIGER- 
ATION, AIR-CONDITIONING, 
DIESEL ELECTRIC POWER and 


MANY OTHERS INCLUDED 


My, book also telle how E. L. Train. 
lea OU coINCREASE YOUR 
EARNING power still more 
Cluding. training in ‘these. bin? 
portant branches of Klectriit 
‘ne practically an industry Gn iteclt 
pe gt compete. Setd— yet, 
ius 


You getall of these and more in 
tical Home Shop Training. 
GET INTO A GROWING FIELD 
For ABIG PAY FUTURE 


it 


for RE Sand 
EY await the 

TRAINED MAN. await €h 
Naturally to qualify for t : 
you MUSE BE TRAINED In tect 


Apparatus—right 
for my Big 
Electrical Book TODAY for full ie 


formation on this new eas; 


your own home. 


yr. Feversen | President. 
B Binsdaie, ittinois > /NSTITUTE, Inc. 


‘ree Book and full details of E. I. Home 


Send Fs 
Shop Training. 
Nome 


PROFITS | 


AUDITS | 


PLANS FOR 


POLICIES | 
FINANCING 


Become an 
Expert Accountant 


The Profession That Pays 


‘The demand for skilled accountants—men who 
really know their business—is increasing rapidly. 
‘The new national and state legislation is requiring of 
business—both big and small—much more in matters 
relating to Auditing, Cost Accounting, Business Law, 
Organization, Management, Finance. Men whoprove 
their qualifications in this important field are rapidly 
promoted to responsible executive postin: ‘given 
anopportunity to earn realsalarie: ‘herangeisfrom 
$3,000 to$15,000.a year—even tohigherincome-figures, 


Send for Free Book— 
“Accountancy, the Profession that Pays” 


Why Jet the other fellow walk away with the 
better job, when right in your own home you can 
equip yourself for a splendid future in this profit~ 
able growing profession? 

neiteliminary knowledge of bookkeeping, ie un- 

jary. Our free book on accountancy fully ex- 

— how we train you from the ground up, or 

from where you now are, according to your individ- 
‘ual need: w cost; easy term: 

‘The facts about the new LaSalle training in Ac- 
countancy and the opportunities in this highly prof- 
itable field are clearly outlined in a 64-page book 
which LaSalle will send you free. 

The man in earnest to get ahead will find this 
coupon a most profitable aid to progress. If you 
have the urge and the will to fpcrease your income, 
clip and mail the coupon NOW. 


LaSalle Extension University 
The school that has trained over 1,350 C. P. A. 
Dept. 383-HR Chicago 
I would welcome details of the /) 
new opportunities in, accounting, to- 
gether with copy of “ pAnoomneaney 4 Ir 
the Profession That Pays,” without 
obligation, | 
(QHigherAccountancy 


Other LaSalle Opportunities: 

LaSalle opens to. success in 

every {rape yortant field ol ‘business. If in- 

terested in one of the fields below, check and mail, 

CBusiness Management OLaw—Degree of LL.B. 

(Modern Salesmanship (Commercial Law 

Trafic Management Modern Business Corre- 

ORaitway Accounting 

Cinduserial Management [7ptenomraphy, StenotyPy 

OModern Foremanship [)C, P. A. Coaching 

ODEftective Speaking OBusiness English 
Cicredit and Collection Correspondence 
OPractical Accounting and Office Management 


Name .... 


Present Position. . 


OUR CONSTRUCTION KITS 
(Continued from page 21) 


Skipper Sam'l and Gaspard the sailor can be 
whittled from Kits No. 7 and 9 respectively 


No. 5. Solid rock maple hanging wall rack 
with one drawer, 1934 in. wide, 3334 in. high. 
Ready to assemble and stain included. 5.75* 


WHITSLING KITS 


No. 7. Whittling kit with two shaped blocks 
for making sea captain 5% in. high. A knife, 
three bottles of paint, pocket sharpening stone, 
and instructions are included.. 1.50 


No. 8. Whittling kit for six different Scot- 
ties. Each is 2 by 2% in. sawed to shape. 
Paint, paintbrush, instructions, etc... w+ 1,00 

No. g. Whittling kit with shaped block 
for making a sailor 514 in. high. Three bot- 
tles of paint, a brush, and a sharpening stone 
are included 75 


KIT Z—Materials for H.M.S. Bounty 


No, 10. Copycrait whittling kit for making 
one of several Hobo Hank novelties. Contains 
a master model of tramp’s figure, 534 in. high, 
showing every knife cut; also ‘the necessary 
whittling block, extra wood for making a desk 
set, pipe rack, or other project; sharpening 
stone, brush, three bottles of paint. 1.50 


Nore: If you live west of the Mississippi River or in 
Canada, add 50 cents to all prices marked with an 
asterisk’ (*) and 25 cents to all prices marked with a 
dagger (7). 


Now is the time fo Gef 
Ready for the BIG PAY, 


‘Thousands of new jobs being created in avia- 
Hon as a result of the greatest, growth the in- 
dustry hag ever known, Newly. tral 
needed, ‘There 18 a place for you 
have the proper training . . 
training Lincoln offers you, 


LINCOLN Prepares You 


cence incu 
[icenee ay Alzpinne and Bou Mechantc, Sheet Metal 
‘raining: Weike now for fee information, Seate mse 


LINCOLN AIRPLANE & FLYING SCHOOL 
Division of Lincoln Aeronautical Institute, Inc. 
215-G Aircraft Bldg., Lincoin, Nebr. 
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Popular Science Monthly, Dept. 37A 
353 Fourth Avenue, New York, N. Y. 
Please send me C. O. D. Kit. 
I will pay the postman the 
plus afew cents. postage in. full 

(Canadian orders cannot be sent C. 


Name 


Address 


Cit .. State. 
(Print name very clearly.) 

If you prefer to send your remittance with 
this order, you save the C.O.D. charge. Re- 
mit by money order, check, or registered mail. 
This offer is made only in the United States 
and Canada. Also see note above. 


New Way to Improve YOUR 


arene 
i ee PETS thee pipe wll ors 
sea SREETEA SOY SOmOCL OF ANSLEY wy, 


AGENTS 500% PROFIT 


GENUINE GOLD LEAF LETTERS 


Guaranteed to never tarnish. Anyone can 
put them on stores and office windows. 
normousdemand, largeprofits, Paul Clark 

}) says: smallest day $23.70. R. L. Reel made 
Ce J 3920in two months. Write today for free 
sample and liberal offer to general agents. 


METALLIC LETTER CO.. _ 437 N. Clark Street, Chicago 


WANT A BETTER INCOME? 


Wonderful opportunity ambitious, intelligent 
men. New Federal-State tax laws; Social Securi- 
ty Act compel merchants to keep records, file 
returns, “penalties severe!” Two-year sim) ified 
system including Social Security Records and 

Tax Service $7.95; lowest commission 
ted terri- 


‘ou. 
$100. weekly. Dept. P. 

Income Record Publishing, 480 |, New York. 
OVER SS @D LESSON 

SIGHT-CORRECTING ART COURSE 


STOP | Your “Rupture 


Shout my Appliance for reduc 
ce for reducible rup= 
ture. ‘Automatic, air cushion. ape) Rn 


ture to close the opening—has relieved =i: Worries! 


thousands of men, women and children. No obnoxious springs 
or hard pads, No’salves or plasters. Sent on trial to provi 
it. Beware of imitations, Never sold in stores, Write 

for confidential information sent free in plain envelope. 
Brooks Company, 178-AState Street, Marshall, Michigan 


Follow we Lee 


et ac 
scarp nee 


To Plate Auto Parts, Reflectors, Bathroom 
fixtures, Refinish beds, Mirrors, Chande- 
liers,-by late method. Experience unneces- 
sary. Simple plan of manufacturing at home 
starts you in big money making business. 
Free particulars and proofs. Write today. 


GUNMETAL CO. Ave.F, Decatur, Ill. 


Now Science 


KNOWS WHY 


you 
Have Sealp 
Itch, Lose 
Hair and 


YOU GO 
BALD 


rms tnt go ae ito tol sina ot reed 
wc SE a ie ala ott ls Sak 
bec lage Ean Pagers ag ag et err 
fare canta ang, Gunton aking mp perne nd a 
rt Re Parte recy erigen 
esi een ete eer 
fe coerce eagspinn companied eee ee oat 
Pray ire Me gaa ee aaa 
alg rr eon mee el rar A 
eg ea aan df ered 
See Na gate oe ea a meeps 
Coe a Raia te eine 
a adaetes Wa matiee cual fre roel 
MS ae ta da ae TR 


Broadway, New York, N.Y. You receive it by 
mail postpaid. “If pleased tell ‘friends, 


POPULAR SCIENCE MONTHLY 


TESTS FIND SIX COLORS 
EASIEST TO TELL APART 


Wuat half-dozen hues can you distin- 
guish most easily? Needing a six-color 
system of aviation signal lights, Navy of- 
ficials recently put the problem up to the 
U. S. Bureau of Standards. The signals 
were to be incandescent lamps covered 
with tinted-glass globes, and their colors 
must be recognizable 1,500 feet away, 
even through a light haze. Observers on 
an outdoor test range attempted to iden- 
tify the colors of lamps exhibited at a dis- 
tance by Bureau of Standards experts in 
58,000 separate trials. One of the “Christ- 
mas-tree” assortments of hues. proposed 
for the signal system—red, orange, yel- 
low, white, green, and blue—proved in- 
ferior because of confusion among the 
first four. The best combination, the 
tests showed, consisted of red, orange- 
yellow, white, green, blue, and purple. 


SWEDISH PHONE USERS 
DIAL FOR WEATHER DATA 


Wirn a spin of the dial, telephone sub- 
scribers of Stockholm, Sweden, now may 
learn what the weather is to be. The 
number assigned to the unique service 
sets in motion a specially prepared wax 
record, supplied by the weather bureau to 
the central exchange, which announces 
whether it will be warmer or colder, and 
whether rainy or fair. Records are 
changed, if necessary, several times a ‘day. 
Another dial number automatically dis- 
patches a taxi to the home of the caller. 
In addition, the telephone users of Stock- 
holm enjoy a time-of-day service similar 
to the systems that announce the correct 
time to dialers in a number of American 
cities. 


COUNTS DUST PARTICLES 
IN THE AIR WE BREATHE 


Every sixty seconds, 900,000,000 dust 
particles pass through the ‘lungs of the 
average city dweller! That is the startling 
fact brought out in experiments recently 
reported by Dr. Helmut Landsberg, of 
Pennsylvania State College. He has made 
16,000 observations at 160 different places 
on the earth’s surface to compile his data. 
As many as 90,000,000 of the microscop- 
ic dust particles are left behind in the 
lungs, he reports. Besides man-made dust 
from factories and homes, the particles in 
the atmosphere come from volcanic erup- 
tions, wind-blown soil, bacteria, pollen, 
and the smoke of forest fires. 


RUBBER ARTERY SHOWS 
HOW BLOOD CIRCULATES 


Mave of rubber tubing, a fifty-foot ar- 
tificial artery is being used to teach phys- 
iology at Bowdoin College, Brunswick, 
Me. The huge model was designed by 
Prof. Noel C. Little to show the complex 
mechanical problems involved in the cir- 
culation system of human body. By mod- 
ifying conditions, Prof, Little can dem- 
onstrate how the pulse waves travel along 
a normal artery, and how they behave in 
a different manner when the artery be- 
comes hardened or is affected otherwise 
by disease. 
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Many 1937 Appointments 


$1260 to $2100 
First Year 


Mail Coupon 
—Today Sure 


’ 


FRANKLIN INSTITUTE 
Dept. W257, Rochester, N. Y. 


Rush to me, entirely free of charge (1) a full dez 
. Government Jobs; (2) Free cop: 


Jobs; (4) Tell me how to get a U. 5. Government 


Use This Coupon Before You Mislay it—Write or Print Plainly 


Be aRapio Expert 
Learn at Home-Make Good Money 


Many men I trained at home in, spare time make $90, 

‘@ Week, | Many $15 a week’ ith 
Spare time while learning. tals ‘trated 'Gi:page book de- 
scribes Radio’s opportunities and how you can become 
B Radio“ lexpert throws my practical home, training, 
Television training is included. "Money greement 
protects you. Alail coupon today for copy of book FRED. 


Pa pay | 


SMITH, President, Dept. 7cP3_ 


National Redo Institute, Washington, D. C. 
tion, your 6l-page book “Rich 
REE, (Please write plainly.) 


fend me, without obli 
vards'in Radio” 


Always mention PoruLar ScIENCE 
MonrTHLy when answering adver- 
tisements in this magazine. 


23 LANGUAGES 


ANY pd IN PRINT! 


refere 3c 
calchildren’s booker eicesall 
feed savings. Send card now for Clarkson's 


1581 Catalog: 
FREE stesocour creat ttpstratedbook en 
00 


cogrpe in gratare, i 
ooh 


Lif 


- [UNIQUE METHOD BRINGS VOICES 


SPEAK ANY MODERN LANGUAGE 
IN 3 MONTHS BY LINGUAPHONE 
OF NATIVE MASTERS INTO YOUR | 
OWN HOME..SEND FOR FREE BOOK 


* LINGUAPHONE INSTITUTE 


sininois 131 Hockefeller Center + New York 


Beginning Less 
Diesel 


{o your own home, try out the study of Diesel 


7ou,Row know nothing about Dy 


‘our expense, Perhaps 
See have end in he ni 


(s Your Job Safe? 


Just as the gasoline engine changed 
the jobs of thousands who depend- 
ed on horse-drawn vehiclesfor their 
living—so now the Diesel engine is 
fast invading both the power and trans- 
portation fields, and  threa the 
present jobs of thor 


What This Field Offers You 


engines are replacing steam and 
asoline engines in ‘power plants,‘ 
Trucks and busses, locomotives and hte, 
alreratt, tractors, 

Opening up wells pata fous for iat trained 
men, Youget ail u Diesel develop= 
ienja io dur course. Special dlagrame for 
Guick understanding of tls ‘new power. 


ons in 


ane Cost —No Obligation — 


fesels ex= 
‘you will beeven 
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Protect the future profits from 
your idea by securing a U. S. Pat- 
ent. Delays are often dangerous. 
I give prompt and PERSONAL 
attention to your case—nothing 
is entrusted to unskilled assistants, 
‘The Patent OMce itselt urges you 
o ‘select a Competent Registered 
Patent Attorney in order to protect 
your Interests properly... Therefore, 
before doing anything else, send for 
my NEW FREE BOOK’ and get 
the full facts, and with 1 will 
send you my FREE “Record of In. 
Yention” ‘forin. All correspondent 
confidential. fail coupon TODAY. 


L.EDWARD FLAHERTY 
REGISTERED PATENT ATTORNEY 
Z1+H International Building, WASHINGTON, D. C. 


Please send immediately your FREE book and Record 
of Invention Form, 


strictly 


Name 
Address, 


City 
oman 


. State 


P phedaledetelel 


ELECTRICAL Books 


TELEVISION 


EVERY ELECTRICAL 
EUBYECT Coverco 


fect fay coverede io big Volumes 
nation. 


BIG FIELD! Big Demand! 
jen who understand elec 
Big Pay) ity are urguntiy needed 
Hight now in thousands of. industries, 
‘Autos, airplanes, machine shops—pract 
cally every industry depends on electricity 
and men who know this subject make big 
money. Pleasant, fascinating work, easy 
to learn and do, Send coupon for a set of 
these books for FREE examination, 


A year's consulting merber- 

isin ier Amenean ech 
candor ot thief 
"that's worth 


bership in 
nie ‘the few cents delivery char 

froke. ft ay Feturn them ja 10 days and owe you nothing 

tae te 1 pat ‘will wend $2.00 after 10 days, then $3.00 

month until the total price of only $29.60 fs paid. 


City - - 
Attach letter stating nyo, 
Diuyler and at feast one 


INVENTORS 


PATENT YOUR IDEAS 
SEND FOR FREE BOOK =m 


written by a Former, 
Examining Corps’ (1922. 
ent Office. If you 
Idea, you should 
Patent at ‘once. 
‘This Interesti 
formation. you 


int to profit ‘bs = 
ike steps to apply for a L 
‘Your first step 1s to get this Free Boole 
iustrated book contains valuable in- 
wuld have. Tt tells sou fully how to 
obtain a patent on your idea in the quickest way. With 
this Pree Book you will also receive a "Record of In- 
yention"™ form on which you ean easily record your Idea. 
Personal and Confidential Service: Your case will be 
rsonally handled only by a Registered Patent At- 
torney who 1s also a Former Member of the Examining 
Corps of the U. S.-Patent OMe, “All communications 
will be strictly’ confidential. 
MAIL COUPON TODAY for FREE PATENT BOOK 
and RECORD OF INVENTION Form. 


CARL MILLER 
REGISTERED PATENT ATTORNEY 
ING CORPS U. S. PATENT OFFICE 
1638 Woolworth Dept. 37-C, New York 
E miter suitoinc, DEPT. 37-c, WASHINGTON, D.c. 
me, your Free Book, “Haw to Obtain a Pat- 


T appness ....... 
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BURIED INSTRUMENT 
DETECTS DROUGHT 


A porous cone of porcelain buried in 
the soil forms the heart of a new drought- 
measuring instrument invented by two 
scientists at Johns Hopkins University, 
Baltimore, Md. This delicate device re- 
veals the approach of drought even be- 
fore plants have begun to show signs of 
distress. Above the porcelain cone ex- 
tends a tube of mercury against which the 
soil must pull in order to get moisture 
from within the cone. This tug of war re- 
veals the soil’s power to absorb water, 
readings on a graduated scale showing the 
rate of absorption and, consequently, the 
dryness of the dirt. Tests have shown that 
it is possible to tell in advance when the 
wilting point of plants will be reached. 
The new device is expected to prove valu- 
able in greenhouses and on irrigated land 
where it will give scientific data on the 
amount of moisture that is needed by the 
plants being grown. 


LEFT FOOT FOUND TO BE 
COLDER THAN RIGHT 


AttHovcH the right side of your body 
is cooler than your left, your right foot 
and hand are warmer than your left ones! 
That paradoxical fact was brought out by 
recent experiments at the Worcester State 
Hospital, Worcester, Mass. Scientists at 
the institution were making tests with a 
very accurate skin thermometer to see if 
the slight differences in temperature on 
the two sides of the body might be use- 
ful in diagnosing mental diseases. Testing 
forty subjects, they discover that in all of 
them the right feet and hands were a little 
warmer than the corresponding members 
on the left side. Individuals vary con- 
siderably from each other in the temper- 
ature differences between the two sides of 
the body. However, the difference in any 
one person appears, from the tests, to re- 
main fairly constant. 


RAILROAD DINERS CHECK 
OUR EATING HABITS 


Wuat America likes to eat is revealed 
in a recent report to the Association of 
American Railroads, tabulating the 25.- 
000,000 meals that the country’s railway 
dining cars serve annually. Out of every 
100 diners, the dining-car steward knows 
from these figures that thirty-five will 
order roast beef. The rest will ask for 
chicken, fish, chops, and steak, in the 
order named. Apple pie ranks first among 
all the dishes served for dessert. Eighty- 
five of the 100 diners will conclude their 
meal with coffee, and fifteen with tea. 


MAGNETS SEPARATE SEEDS 


Seeps of valuable plants are separated 
from those of weeds by magnetism, in a 
process devised by a Hungarian inventor. 
To eliminate unwanted plantain seeds in- 
termingled with clover seed, for example, 
the batch is dusted with a mixture of 
magnesium or calcium chloride, calcium 
oxide, and iron powder. The iron-bearing 
preparation adheres only to the plantain 
seeds, which may then be extracted with 
magnets. 


—=-11,500 NEEDED 


cdiokaata rea eet 
a 
af fear ae Nee 


Write for FREE catalog of valuable hooks for in- 
Wentors nnd sample pages of shove bookes F 


DONLEY PUBLISHING CO. 
509 Fifth Ave. Dept _S. 


New York, No'Y. 


Inventions Wanted 
Patented or Unpatented 


We have been successfully selling inventions, 
patented and unpatented, since 1924, Wr 
for proof, and tell us what you have for sale. 


Institute of American. Inventors 


Dept. 3, Barrister Building _ Washington, D. C. 


Inventions Promoted 


Patented or Unpatented. In business over 30 
Send drawing and description or model, 
for information. Complete facilities, 
References. 


ADAM FISHER COMPANY 
183-D Enright, St. Louis, Mo. 


PATENTS == 


service aasur 
PERSONAL SERVICE 


drawing, or sketct 


your patent 
Problems. Send 
me a model or 
nd description of your invention, and 
35,00. 1 will make ind report promptly as to its pat= 
entability and send you a copy of my 72-page booklet, Or, if 
you prefer to read iny booklet first, write today for PRER 
copy. Registered Patent Attorney. 


LF. Randolph, 340-D Victor Blg.. Washington, D.C. 


PATENTS—TRADE MARKS 
All inventions submitted held confidential and 
given personal attention by members of the firm, 
Form, “Evidence of Conception” and instructions, 
“How to Establish Your Rights”—FREE! 

LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
413 Bowen Building ‘Washington, D. C. 
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BRIDGES AND TUNNELS 
INSURED AGAINST HARM 


Micuty sripces and tunnels, like 
homes and cars, carry insurance nowa- 
days. By taking out the largest policy of 
its kind ever written, totaling more than 
$85,000,000, the Port of New York Au- 
thority has just provided against any con- 
ceivable calamity to the traffic arteries 
linking New York and New Jersey, in- 
cluding the George Washington Bridge, 
the Holland Vehicular Tunnel, the Bay- 
onne Bridge, the Outerbridge Crossing, 
and the Goethals Bridge. The new Mid- 
town vehicular tunnel, when completed, 
will also come under the provisions of the 
policy. Up to eighty percent of the re- 
placement value of these structures will 
be paid in case of damage within the next 
five years due to war, strikes, riots, or 
“civil commotion,” as well as to hurri- 
canes, cyclones, windstorms, tidal waves, 
cloudbursts, shifting sands, and a variety 
of other freaks of nature, Insurance un- 
derwriters consider any major catastrophe 
from these causes so unlikely that the 
rates are reported to be the lowest on 
record for a comparable type of risk. 


PIPES RIVAL RAILROADS 
AMONG CARRIER SYSTEMS 


Prre tines in North America now rank 
next to railroads as transportation sys- 
tems. In the total loads carried, expressed 
in ton miles, railroads stand first with 
an annual total of 500,000,000,000, while 
pipe lines come a close second with 400,- 
000,000,000. Motor vehicles, holding third 
place, lag far behind with only 34,000,- 
000,000 ton miles to their credit. 

Including Mexico, Canada, and the 
United States, the North American con- 
tinent holds 211,000 miles of water pipes, 
312,000 miles of artificial-gas pipes, 425,- 
000 miles of sewage pipes, and 100,000 
miles of petroleum-transmission lines. In 
addition, natural gas travels 65,000 miles 
through pipes from the fields to points of 
consumption. 

The transmission of fluids through pipes 
and aqueducts is one of the oldest of 
technical arts, and the ancient Chinese 
piped natural gas in bamboo poles, 


EXPERIMENTS REVEAL 
MIGRATIONS OF CRABS 


Crass, as well as bluebirds and robins, 
migrate south in the fall and north in the 
spring, tests made by Prof. R. V. Truitt, 
of the University of Maryland, at Balti- 
more, have indicated. This scientist fas- 
tened return-address tags to 10,000 adult 
blue crabs, carrying on his experiments 
along the Atlantic coast from New Jersey 
to North Carolina. About 1,100 of the 
marked shellfish were later captured by 
fishermen and returned to him with re- 
ports on where they were caught. This 
data gave interesting information about 
the wandering of the crabs. Another cu- 
rious, hitherto-unknown fact about blue 
crabs was brought out by the investiga- 
tion. In their old age, the females and 
the males seem to seek different places 
to die, the females going far out to sea 
and the males congregating in deep spots 
along the shore. 
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when a friend of mine awoke from a 

troubled sleep. He had dreamed 

that his son, away at college, had 
broken his ankle in football scrimmage. 
Soon he fell asleep again, and thought 
little more of the dream until two days 
later. Then he received a letter from the 
boy, saying that he had sprained his ankle. 
Now comes the queerest twist in the story: 
The following day, a second letter ar- 
rived. The ankle had been X-rayed. It 
was not sprained, but fractured! 

Not long ago, dispatches from Hawaii 
told of an equally puzzling occurrence. 
One night, a Territorial forester, Leslie 
W. Bryan, dreamed he saw a soldier, rag- 
ged and dirty, wandering in a desolate spot 
on the flanks of the volcano, Mauna Loa. 
Searching parties had been combing the 
woods for nearly a week looking for a lost 
private, Edward Deal. The next morning, 
Bryan tramped up the side of the moun- 
tain, found the soldier exactly where he 
had seen him in his dream, and saved his 
life. 

How do you explain such occurrences? 
Are they merely the result of chance? Are 
they simply the products of human credu- 
lity and of superstition? Are they out- 


L WAS four o'clock in the morning 


right hoaxes and frauds? 
Or are they evidences of 
some unexplored region 
of the mind which holds 
vast possibilities for the 
future? 

In all parts of the 
world, scientists are de- 
bating these questions. 
Workers in widely scat- 
tered laboratories are 
concentrating upon new 
tests for telepathy or the 
transference of thought 
or emotion from mind to 
mind without the aid of 
the five senses. As a re- 
sult, recent months have 
seen exciting develop- 
ments in this strange 
realm of research. 

Most of us have had 
puzzling experiences we 
can’t explain. We have 
had the fleeting impres- 
sion that something which 
is happening at the mo- 
ment has happened be- 
fore. We have found our- 
selves thinking of some- 


Amazing Tests Throw New 
Light on Telepathy 


By 
EDWIN TEALE 


An attempt at transcontinental telepathy. While an exper- 
imenter at Duke University, in North Carolina, gazed at 
cards chosen at random from a pack, a subject in Cal- 
ifornia recorded which of five symbols he thought they bore 
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one we have not seen for months or years, 
and then have met him shortly afterwards. 
Frequently, applications for patents on 
the same invention come in almost si- 
multaneously. There are times when ideas 
seem to be “in the air.” Luther Burbank’s 
mother once awoke with the conviction 

. that a distant neighbor, who had not even 
been ill, had died during the night. A few 
hours later, news reached the Burbank 
home that the neighbor Aad died the night 
before. Almost every family has some 
recollection of the kind. Science is vastly 
interested in knowing whether such oc- 
currences are caprices of chance or are 
based on solid laws of psychology. 

More than half a century ago, Dr. F. 
W. H. Myers, president of the Society for 
Psychical Research, in London, coined the 
word telepathy. Ever since, psychologists 
have been trying to prove or disprove the 
existence of the phenomena it describes. 
The earliest recorded systematic experi- 
ments of this kind were made by an Eng- 
lish clergyman, Rev. P. H. Newnham, and 
his wife. Identified with later tests are 
such famous scientists as Sir Oliver Lodge, 
the British physicist; William James, 
American psychologist; Sir William 
Crookes, inventor of the Crookes tube; 
and Alexis Carrel, American winner of the 
Nobel Prize for Medicine. Crookes, who 
originated the idea of “brain waves,” (P.S. 
M., May ’36, p. 11.) believed that these 
infinitesimal pulsations of electricity offer 
a key to the mystery of telepathy. 

One “lone wolf” experimenter, J. W. 
Dunne, a pioneer British airplane de- 
signer, slept for years with a notebook 
under his pillow. As soon as he awoke 
each morning, he would jot down every 
dream he could remember. Later, he pub- 
lished the results of his studies in a 
fascinating volume called “An Experiment 
in Time.” In half a dozen instances, 
events that he dreamed about were re- 
ported in the news as actual happenings 
the next day or shortly thereafter. 

Thus, Dunne “witnessed” a great fire 
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A VARIATION OF THE TEST. Here a psychologist is looking in- 
tently at a card he has chosen. The subject, seated in another room, 
presses a telegraph key corresponding to the one of the five symbols 
he thinks is on the card, using the keyboard seen at the right. This 
lights up a panel bearing the symbol, and the “call” is then recorded 


in Paris, 250 miles away; he “saw” the 
terrible volcanic explosion on the island of 
Martinique; he was “present” when a lost 
Cape-to-Cairo expedition reached Khar- 
toum, in Africa. One explanation that 
came to his mind was that he might be in 
telepathic communication with some jour- 
nalist writing up the events in Fleet Street, 
London’s “Newspaper Row.” 

In almost any library, you can run across 
volumes filled with similar experiences, 
bizarre and mystifying. But, objects the 
skeptic, what do they prove? The one 
dream or premonition that comes true is 
featured in the headlines; the thousands 
that do not are never heard of. Take, for 
instance, the case of the Spanish woman 
who dreamed that the number she held in 
a lottery would win the prize. It did. 
Newspapers all over the world carried the 
story. Later, a scien- 
tist investigated and 
found that nearly 
100 other ticket 
holders in the same 
lottery also had 
dreamed that their 
numbers would carry 
off the prize! It is 
the batting average, 
the long-range statis- 
tics, that tell the 
story in scientific re- 
search. To obtain 
evidence of value, 
the misses as well as 
the hits must be re- 
corded. 

It is this that re- 
cent experimenters 
have sought to do. 
Dr. J. E. Coover, at 
Leland Stanford Uni- 
versity in California; 
Dr. Gardner Mur- 
phy, of Columbia 
University in New 
York; Dr. G. W. Es- 
tabrooks, of Harvard 


To eliminate the human element 
from the trials, the cards are 
shuffled by this novel maghine 


University in Massachusetts, and Dr, 
Joseph B. Rhine, of Duke University in 
North Carolina, among others, have been 
piling up statistics of the kind. 

Not infrequently, these tests have see- 
sawed between a positive and a negative 
answer to the question of the existence of 
telepathy. One of the first apparently 
shattered a common belief. 

Dr. Coover picked ten students who 
were certain that they could tell when 
anyone stared at them from behind. One 
at a time, he placed them in the labora- 
tory with their backs to him and at a given 
signal had them note down whether they 
thought they were being looked at or not. 
Tossing dice to determine whether he 
would stare at the subjects, he gave each 
student 100 trials. The results for the 
1,000 tests showed the answers were 
rarely correct, and 
there is little to sub- 
stantiate the com- 
mon belief that we 
can “feel” the stares 
of others. 

During researches 
at Harvard, Dr. Es- 
tabrooks worked ina 
soundproof roomand 
had distant subjects 
tell whether playing 
cards drawn at ran- 
dom from a_ deck 
were red or black. 
Other explorers in 
this twilight zone of 
psychology have em- 
ployed many other 
methods. Some have 
used the radio, hav- 
ing listeners write 
down what they 
thought the scientists 
were concentrating 
upon at the broad- 
casting studio. 
Others have tasted 
different flavors, or 
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have pinched themselves in various parts 
of the body, or have concentrated upon 
drawings sealed in opaque envelopes, all 
tabulating the hits and misses of the sub- 
jects. 

The most definite evidence for telepathy 
has been reported from Duke University. 
Here, Dr. Rhine and his assistants have 
repeated tests with a pack of special cards 
100,000 times. The results obtained in 
those tests form the big news in telepa- 
thy research, 

They have indicated that every one has 
some telepathic ability and that a few 
people are specially gifted. They have 
shown that telepathic ability seems to run 
in families. And they have revealed curi- 
ous facts about the effects of worry and 
fatigue and drugs upon the scores made in 
the tests. 

When, for example, subjects took caf- 
feine, a stimulant, their scores rose; when 
they took sodium amytal, a depressant, 
the scores fell. In some little-understood 
way, the nervous system of the body was 
playing its part in the results. Again, the 
distance which separated the subjects 
seemed to have little effect upon the 
scores. The marks were just as high if 
they were 100 miles apart as when they 
were separated by only a few feet. 

When I visited Dr. Rhine’s laboratory, 
not long ago, one of the most dramatic 
tests so far attempted was under way. In 
a quiet room on an upper floor of one of 
the university buildings, a man sat at a 
desk holding a specially adjusted watch in 
one hand. As the second hand swung 
past the sixty mark, he lifted a card from 
a small pack lying before him. On its 
face was a large star. For sixty seconds, 
he gazed intently at the card. Then he 
laid it down and took up another card, and 
so on through the pack. 

Three thousand miles away, on the Pa- 
cific coast, another man was sitting with a 
pencil in one hand, a synchronized watch 
in the other, At the exact time the North 
Carolina scientist was looking at the star, 
the California subject was noting down 
which of five designs—a star, a cross, 


As each card is chosen, he 
points a pencil to a chart of 
the symbol he thinks it bears. 
‘The card is then placed in 
the corresponding pile for 
a later check for accuracy 


wavy lines, a rectangle, and a circle—that 
appear on the cards of the pack, he 
thought had been selected. 

Paradoxically enough, early returns 
from these tests show higher scores than 
many previously made with the subjects 
separated by only a screen! 

In all his tests, Dr. Rhine has used 
twenty-five cards in a pack, five of each 
design. Thus, on every “call,” or try, the 


ARE YOU A MIND READER? 


With a set of homemade cards, you can try Dr. Rhine's 
mental-telepathy test right in your own living room 


1 From thin cardboard, or heavy wrapping paper, cut twenty-five cards, 

making them approximately two and one half by three and one half 
inches. On five of the cards draw a large cross; on five a circle; on five a 
rectangle; on five a star; and on five three wavy lines. Shuffle the cards 


thoroughly. 


Have a friend, sitting where you cannot see him, look at the cards one 
after the other at the rate of about one a minute. As he looks at each 
card, he should concentrate on the design. 


As he signals each new card by tapping with a pencil, write down the 
design you think he is looking at. Try to keep your mind blank, and 


put down the first impression you get. 


At the end of the run of twenty-five cards, compare your list with the 

cards, which have been kept in their original order. Chance allows 
you to get five right out of twenty-five. A higher score, according to Dr. 
Rhine, indicates the functioning of telepathy. 
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In this test, the subject sits behind a 
screen which leaves his hands visible to 
the experimenter, while making it im- 
possible for him to sce the cards drawn 


subject has one chance in five of being 
right, just by luck. If, the scientist 
reasoned, enough tests are made, the av- 
erage number of correct calls must flatten 
itself to the chance level of five in twenty- 
five if luck alone controls the result. If, 
however, in a large number of trials, the 
scores rise above this level, it will prove 
some other factor, the mysterious some- 
thing we call telepathy, is playing a part. 
So much for his plan. Now let’s examine 
the results. 

One of the first men to take the test 
was A, J. Lintazmayer, a Duke University 
psychology student. In his first 600 calls, 
he got 238 right—almost exactly twice as 
many as chance allowed him. Even more 
spectacular was the performance of Hu- 
bert Pearce, a divinity student at the uni- 
versity. He took 11,250 tests and aver- 
aged nine correct in every twenty-five from 
beginning to end. Once, Pearce correctly 
called thirty-five cards in succession, 

More significant than records of the star 
performers are the figures for the whole’ 
100,000 tests. Including the marks of 
dozens of subjects, the average runs at 
more than seven right in twenty-five. 

To approach the problem from as many 
angles as possible, Dr. Rhine has varied 
the tests widely, always using the same 
kind of cards. In some cases, the sub- 
ject writes down his calls, in others he puts 
his finger or pencil on the indicated design, 
in others he presses down a telegraph key 
which lights up a window holding the de- 
sign he has picked. Sometimes, calls are 
made in time with the clicking of a met- 
ronome to see if the speed of decision af- 
fects the results. By shuffling the cards 
in an automatic (Continued on page 109) 
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MARKING A TRAFFIC LANE OF THE SEA—WITH NOT A SOUL ABOARD! 


Manned only by automatic and radio-controlled devices, and moored in the most exposed and dangerous locations on the 
Atlantic and Pacific coasts, lightships like this will safeguard shipping in night, fog, and storm without risk of life 
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Controlled by Radio 


LANS for a chain of robot 
lightships, strung out all 
along the Atlantic and Pa- 
cific coasts, are reported 
under development by the U. S. Light- 
house Service. Operated by radio control 
from the shore, the vessels would carry 
no crews. Hence they could be moored in 
the most dangerous and exposed locations. 
Buffeting by wind and waves would not 
trouble their actual operators, comfortably 
housed in land stations miles away. Loss 
of life would be averted if a liner should 
collide with one of the vessels in a fog. 

For evidence that the scheme is prac- 
tical, Lighthouse Service engineers point 
to the successful prototype of the pro- 
jected vessels—the robot lightship St. 
Clair, Stationed in Lake St. Clair be- 
tween Lake Erie and Lake Huron, this 
crewless 160-ton craft has vindicated the 
hopes of its designers in its first year of 
service. Semiautomatic apparatus con- 
trolled by radio from a land station eight 
miles away, and fully automatic equip- 
ment requiring no human control what- 
ever, have enabled it to perform all the 
duties of a fully manned lightship. Its 
ingenious design, expected to serve as a 
model for future vessels of the type, gives 
an advance view of how they will be 
operated. 

In fair weather, the S¢. Clair runs itself. 
Once every twenty seconds, a stroke is 
heard from its bell, which is actuated by 
compressed carbon dioxide gas from 
cylinders containing enough to last for 
months. Fifteen minutes out of every 
hour, a self-operating radio beacon gives 
near-by ships their bearings. At night, a 
powerful electric beacon at the masthead 
automatically lights, and at dawn it shuts 
itself off; the shifting cams of the “astro- 
nomical clock” that controls it keep 
pace with the changing seasons to follow 
sun time instead of standard time. If the 
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electric light should fail, an 
auxiliary acetylene beacon au- 
tomatically lights up to take 
its place. Generators start and 
stop, at appointed times regu- 
lated by control clocks, to re- 
charge the storage batteries 
that furnish electric power. 
Suppose, however, that fog 
is gathering. Now the shore 
operator takes over control. He 
presses a button. A musical 
tone signal flashes through the 
ether to a receiving set, at- 
tuned to this particular note, 
aboard the St. Clair. Like 
well-trained sailors responding 
to a bugle call, the electrical 
crew goes into action. Relays 


A lightship in 
heavy weather. 
With radio con- 
trol, men are 
spared exposure 
to such dangers 


Left, dual clock 
sets’ on beacon- 
timing equipment 
that synchronizes 
foghorn and radio 
signals to enable 
ships to estimate 
their distance 
from a lightship 
or shore beacon 


. + 


If present tests prove successful, all light- 
houses soon may be operated by radio control 


click upon a remote-control panel. A fog- 
horn starts bellowing. An idle generator be- 
gins to hum. The radio beacon changes over 
from intermittent to full-time operation, All 
the aids that science can offer to ships grop- 
ing their way blindly through the murk are 
set working, 

What if any of the equipment of the crew- 
less vessel should fail? The shore operator’s 
own radio receiver warns him of any trouble 
with its radio beacon. Sometimes, however, 
the foghorn cannot be heard ashore. So a 
microphone aboard the St. Clair takes over 
the role of watchman. If one of the horns 
should go out of service, the microphone 
actuates an electric circuit that interrupts 
the continuous radio-beacon signal for five 
seconds each minute, as a trouble signal to 
the control station, 

All radio-controlled mechanism on the St. 
Clair is in pairs—fog horns, generators, and 
radio-beacon equipment. The moment that 
anything goes wrong in one of the duplicate 
installations, the shore operator has only to 
push a second button to put the substitute 
set of apparatus in operation. Repairs can 
be made later by tender crews. 

In other ways, too, radio has come to the 
fore as an adjunct of new aids to navigation. 
Foghorn and radio signals, combined, now 
give a vessel its distance from a lighthouse 
or lightship. Emitted simultaneously, they 
reach a distant craft at different instants. 
The radio signal travels practically instan- 
taneously, while the sound signal takes five 
and a half seconds to cover each nautical 
mile. By timing the interval between their 
arrival with a stop watch, the master of a 
vessel can compute his distance from the 
station to an accuracy within the length of 
his own ship. 
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Instrument Records Cockroach Heartbeats 


GUCH minute movements as the pulsa- 
tions of a cockroach’s heart have been 
recorded photographically by a “mechano- 
cardiograph,” a superdelicate instrument 
designed by Dr. J. Franklin Yeager, re- 
search entomologist in the U. S. Depart- 
ment of Agriculture. With the aid of the 
apparatus, Dr. Yeager has been studying 
the effect of nicotine, a common insect 
poison, upon cockroaches. In his researches 
the roach is anesthetized and pinned se- 
curely to a_hollowed- 
out block of paraffin. 
Then the heart is ex- 
posed by a delicate bit 
of surgery and the tiny 
organ is attached by a 
human hair to a fine 
glass needle having a 
darkened tip. Light, 
shooting across the 
blackened needle point. 
casts a moving shadow 
into the lens of a micro- 
scope as the insect heart 
throbs back and forth. 
Magnified many times, 
the shadow traces the 
heart movements on a 
slowly moving sheet of 
sensitized paper, as 
nicotine, or any other 
poison under test, is 


Lightweight airplane wing frame 
of novel construction and, right, 
new hollow-blade steel propeller 


PLANES GET NEW LIGHTWEIGHT 
WINGS AND PROPELLERS 


Licuter and stronger wings for airplanes are claimed 
to be made possible by a new frame construction de- 
vised by a Detroit, Mich., inventor. Tested recently 
by U. S Navy officers, the wing is expected to be prac- 
tically invulnerable to gunfire. A new plane utilizing 
wings of this type also will use hollow steel propellers 
which are braced by a steel strut running the full length 


of the blades from tip to tip. 
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administered. Thus a picture of the pulsa- 
tions of the heart, in the form of a wavy 
line, is preserved to show the organ’s ac- 
tion both before and after the administra- 
tion of doses of poison. In the course of 
his studies, Dr. Yeager intends to experi- 
ment with many old and new insecticides. 
not only to get at the basic facts of insect 
heart action, but also to establish the most 
effective drugs and poisons for controlling 
all types of insect pests. 


ETAL “feathers” built into 

a new type of fire-hose 
nozzle increase the effective 
range of streams of water. In- 
vented by Horace Barker of 
Springfield, Mass., the nozzle 
has two sets of transverse fins; 
one set counteracts the swirl of 
the water as it emerges from the 
hose, while the other straightens 
the stream, reducing its spiral 
motion and its tendency to break 
into spray as it travels through 
the air. Experts state that the 
new nozzle will not only add 
“punch” and distance to fire- 
hose streams, but will increase 
their fire-extinguishing effective- 
ness as well. 


by a hair to the in- 
dow picture of pul- 
+t of various poisons 


End of new hose 
nozzle, showing 
the sets of fins 
that straighten 
the stream of 
water. The in- 
ventor is seen 
with one of the 
nozzles. Below, a 
test of the long- 
range effective- 
ness it affords 
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IMPROVES ON NATURE 
TO KEEP EGGS FRESH 


InsteapD of coating eggs with a foreign 
substance to keep them fresh, a new chem- 
ical preserving process, invented by a Chi- 
nese scientist in California, seals the porous 
shells of natural calcium carbonate with 
more of the same material. The artificially 
thickened eggshells retard deterioration 
by excluding air and moisture, and are 
strengthened against breakage in handling. 


TINY CAMERA PHOTOGRAPHS 


HROUGH a needle-punctured hole in 

the skin, the tubelike nose of a new 
camera can be introduced directly into the 
human body to photograph diseased joints 
and aid in planning medical treatment. De- 
tails that fail to show up in X-ray photo- 
graphs are said to be as plainly revealed 
in the resulting pictures as if the affected 
part were laid bare by a surgical opera- 
tion. A midget lamp, fed with current 
from its battery through fine wires, 
provides illumination for the novel 
picture-taking method. Invented by a 
Japanese professor of medicine and 
known as an “arthroscope,” the appara- 
tus includes a small revolving brush and 
other accessories that may be inserted 
to clean and bathe the joint. The ac- 
companying illustrations show the com- 
plete equipment and its manner of use. 


READER BUILDS 
SCALE MODEL 
OF EXCAVATOR 


Att the details of an ex- 
cavating machine that he 
operates in far-away Egypt 
are faithfully reproduced 
in a wooden scale model 
that a Greek reader of 
Poputar Sctence MontH- 
ty, E. Halkidakis, has con- 
structed. The unusual sou- 
venir of his occupation 
took him three years to 
complete, at the rate of 
four to five hours of work 
each week. 


MARCH, 1937 


E. Halkidakis with his wooden scale model of the excavator he operates in Egypt 


INAUDIBLE SOUNDS SPEED SEED GROWTH 


GPEDS subjected to sound waves 
that are inaudible to the hu- 
man ear grow faster than untreated 
seeds, according to experiments be- 
ing made by Prof. S. N. Rzhevkit 
Russian scientist. A pea seed ex- 
posed for three minutes to ex- 
tremely high-frequency vibrations 
far outstripped a similar seed 
planted under normal conditions at 
the same time. 


The plant at 
the left, below, 
grew from a 
seed treated 
with high-fre- 
quency sound 


~—a> 


Prof. S. N. Rzhevkin studying effect of sound on seeds 


Camera for photo- 
graphing insides 

joints, and 
ary equipment 


of 


xili- 


4 lamp are 
e a picture 


How the camera a 
introduced into a joint to m 


BELL WARNS 
EARTHQUAKE 
OBSERVERS 


To notiry the observer 
on duty that an earth- 
quake is being recorded by 
the seismograph, the Ha- 
waii Volcano Observatory 
is equipped with a call beil 
that rings whenever a tre- 
mor occurs. A suspended 
weight swings when the 
earth shakes, making an 
electrical contact that rings 
the bell and actuates an 
annunciator to show how 
strong the shock was. 
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TRUCK CARRIES OIL-DRILLING RIG 


MovunteD on a 
standard truck 
chassis, a portable 
drilling rig just de- 
veloped providesan 
economical and effi- 
cient means of 
prospecting for oil. 
The truck is fitted 
with winches and 
other auxiliary 


equipment to en- Oil-prospecting truck 
able it to cover with derrick lowered 
rough, hilly terrain tigw. the derrick 
far from roads and in drilling position 


highways. At a 
la chosen site, the 
truck engine pro- 
vides power to 


DEVICE PREHEATS ETHER _ hoist the derrick, 
TO PREVENT NAUSEA turn the drill, and 


operate the mud 
Devisep by Dr. Garent King of Los pump which washes 
Angeles, Calif., a new device heats ether away the cuttings 
before it is administered to a patient inthe as the drilling pro- 
operating room. Ether is poured into a gresses. The port- 
container surrounded by a jacket filled able rig is capable 
with hot water. Preheating the anesthetic of drilling a hole 
before the fumes are inhaled is said to 1,000 feet deep, but 
prevent patients from developing nausea it is primarily de- 
or ether pneumonia following an operation. _ signed for explora- 
In the photograph, Dr. King is shown dem- tory drilling to 
onstrating his apparatus. about 100 feet. 


PLANE DROPS SEED TO REPLANT 


THousANbs of amas | 
ee 


acres of choice tim- 
berland, denuded of 
trees and foliage by 
forest fires near 
North Bend, Ore., 
were reseeded re- 
cently from an air- 
plane which flew 
back and forth over 
the burned area. The 
seeding plane was 
fitted with special 
fuselage hoppers to 
carry seed. Trap- 
doors at the bottoms 
of the hoppers, con- 
trolled from the 
cockpit, enabled the 


GENERATES DRY GAS 
FOR AVIATION FUEL 


To IncrEASE the efficiency of airplane 
engines, a new motor attachment gener- 
ates a dry gaseous fuel from gasoline to 
replace the moist vapor created by con- 
ventional carburetors. Liquid fuel is trans- 
formed into a pure gas, mixed with ‘oxy- 
gen, and fed into the engine cylinders. 
pilot to release quan- Tested in a recent flight, the dry-gas gen- 
tities of seed over . erator is said to insure complete and ef- 
designated areas. ‘Seed being dumped into fuselage of plane from which it will be scattered ficient combustion of fuel. 


NOVEL REFRIGERATOR | EVAPORATION OF STRONG =] 
COOLS DELIVERY CAR sr reg 


Economica cooling of perishable 
goods transported to market in trucks 
or freight cars is provided by a new mo- 
torless refrigeration unit just developed. 
The easily installed equipment consists | 
principally of a steel tank fitted with 
finned surfaces and charged with strong | 
liquid ammonia. As the ammonia evap- 
orates, the liquid cools the tank and the 
surrounding air by absorbing the heat 
within the truck body. The evaporated 
refrigerant then carries the heat through 
pipes to outside absorber tanks, where it 
is dissipated into the air. Temperatures L = es 
as low as zero Fahrenheit can be main- iat 
tained by making simple adjustments Without usual comprenion of cet 
‘Truck equipped with automatic, motorless refrigerating unit with a control valve. by evaporation of liquid ammonia 
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TRY ME 


Prepare for the introduction of high- 
speed substratosphere plane service, a 
transcontinental air line recently studied 
the effects of lack of oxygen at high alti- 
tudes. Flying at heights of 20,000 feet and 
over, subjects were given simple arith- 


FISH ARE RESCUED FROM LANDLOCKED PONDS 


Firty MILLION game fish have been res- 
cued from certain destruction by agents of 
the Federal Bureau of Fisheries operating 
in the he ers of the Mississippi River 
in Wisconsin, Minnesota, Iowa, and Illi- 


U. S. Bureau of Fisheries agents dipping young fish from a seine in a pond left land- 
locked by receding floods. In the circle, fish are being released in the Mississippi 
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NTAL EFFECTS OF HIGH FLYING 


SLOT MACHINE DELIVERS 
ELECTRICAL SHOE SHINE 


Suoes are shined by an electrical device 
just introduced. When a coin is inserted, a 
polish container unlocks and the customer 
applies the liquid. A motor-driven brush 
on a flexible shaft then whirls for a period 
long enough for a person to shine both 
shoes. 


metical and writing problems both before 
and after administration of oxygen. Above 
16,000 feet, the subjects became progres- 
sively slower and less accurate, but when 
oxygen was given them through tubes their 
reactions were restored to normal. 


nois. When the river overflowed 
its banks last spring, fish laid 
their eggs in the shallow ponds 
formed by the flood. As the 
waters receded and dried up. 

these pools were cut off 


from the main stream 
Working in teams, Bureau 
ed seines the 

f the landlocked 


transferred the fish 
d then released 


hem in various tributaries 
of the Mississippi. Dogfish, 
gar, and other predatory 
fish which feed on the eggs 


of game fish were separated 
from the main haul and 
destroyed. 


MASTER CLOCK SPLITS SECONDS 
INTO 100,000 PIECES 


Atrnoven its panel board resembles that of a high- 
powered radio transmitter, the apparatus shown in 
the photograph above is actually an electric clock de- 
veloped by General Electric engineers to serve as a 
standard for calibrating instruments and for measw 
ing the exact frequency of broadcasting-station wave 
lengths. Its “pendulum” isa thin strip of natural quartz 
crystal which expands and contracts in response to 
electrical charges. Fractions of time as small as a hun- 
dred-thousandth of a second can be accurately meas- 
ured, and the clock cannot vary from celestial time by 
more than a minute in eighteen months. 


3F 


odd creature as it comes out to 


N A dark, wind-swept mesa near 
the San Diego River in southern 
California, a man lies prone up- 
on the ground. In one hand he 

holds a long flash light, directing its glare 
at intervals on the door of a trapdoor- 
spider nest, a flat disk no larger than a 
half dollar. The other hand rests on the 
switch of a “flash gun,” while a carefully 
trained camera waits with its shutter 
open, ready to catch a picture. 

Time crawls. The vigil, commencing at 
dusk, continues through the night. At ten 
o'clock, the door moves upward slightly 
and is lowered again. Thirty minutes 
later, it swings open a quarter inch, and 
again is closed. Midnight passes. As the 
clock nears two, the door swings boldly 
open; a female trapdoor spider emerges 
to pounce upon a sow bug placed there as 
“bait,” and retreats into her nest. In 
that brief moment, Lee Passmore touches 
the light button, a flash lamp illuminates 
the scene, and the camera records the 
lightning-fast action. 

For fifteen years Passmore, a commer- 
cial photographer living on the outskirts 
of San Diego, has been studying the life 
stories of spiders and insects. He has 
taken 20,000 photographs, many in the 
still of night, while keeping lone watches 
in the yard of his home and on the mesas 
near-by. Trapdoor spiders, tarantulas, 
wasps, black widow spiders, giant water 
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Lee Passmore on guard beside a trapdoor spider's nest, waiting to snap a picture of the 
d. At the right is a close-up of the spider herself 
and, below, a rare view of her dragging a sow bug through the hinged door of her home 


bugs, solpugids, robber flies, blue- 
bottle flies, katydids, earwigs, 
sow bugs, cockroaches, wolf 
spiders, grass spiders, horned 
lizards, and scorpions—all have 
revealed the most intimate de- 
tails of their lives for his battery 
of still cameras. 

Passmore frequently discloses 
to science new facts about some 
little-known insect or spider. It 
was he who first photographed 
the egg sac of the trapdoor 
spider, showed male water bugs carrying 
scores of eggs on their backs and hatch- 
ing them, proved that young scorpions 
come from eggs, got a picture of a male 
trapdoor spider after a twelve-year search, 
demonstrated that cockroaches do not 
need their mother’s help to burst out of 
their eggs, and recorded the intimate de- 
tails of a’ tarantula laying eggs and pro- 
tecting them against parasites within a 
cradle of webbing. 

Near Lemon Grove, Chula Vista, and 
National City, for 300 nights within 
thirty months, Passmore kept watch over 
the doors of trapdoor-spider nests. At 
dusk, he tiptoed to the scene, set up his 
camera, laid a pillow or blanket, took his 
position, and waited. From a small can 
he released sow bugs within two inches 
of the door. Occasionally the vibrations 
from their feet drew a female to the door. 


Twenty Thousand Pictures 
From Lee Passmore’s Camera 
Add to Our Knowledge of 
The Underworld of Nature 


By 


ANDREW R. BOONE 


As she pounced, always holding the door 
open with her abdomen for safe retreat, 
Passmore snapped the picture. 

But this gave him only part of the 
story. He dug up nests in large chunks 
of earth, carried them home, and cut 
away the sides. Working quietly in his 
own yard, he obtained the first pictures 
ever made showing the spiders “at home” 
within their web-lined burrows, and their 
beautiful eggs confined within delicate but 
strong sacs. 

He has transplanted dozens of these 
furred creatures to the yard just outside 
his bedroom window. This he accomplishes 
by boring into the earth with an auger 
and slipping the burrow, which in some 
cases measures eight inches long, into the 
hole, leaving the top slightly above the 
earth’s level to prevent water and debris 
washing in during a storm. When I vis- 
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of Insects 


ited his home recently, I counted eleven 
transplanted nests, in some of which 
spiders have been living for a decade. 
No one ever had seen one of these 
creatures build its nest, nor did anyone 
know how much time was required. Pass- 
more attacked the problem by placing a 
two-inch length of mud-walled nest on 
the ground. Within the superimposed nest 
he dropped a spider. Above the spot, he 
placed his camera. For two hours the 
spider did nothing; then she started pull- 
ing out moss and grass and dumping the 
pieces over the side of the nest. Through- 
out that night, halting at intervals when 
the flash light glared, the spider dug; and 
again, the second night. After sixteen and 
a half hours of labor, she had made a nest 
eight inches deep, complete with a door. 
These doors are marvels of mechanics. 
Passmore showed me pictures that reveal 
them under construction, as the spider 
heaps up a small amount of earth in the 
form of a disk and adds earth and web- 
bing until it is half large enough to fill 
the entrance, She then pulls it down 
from its vertical position, leaving it hinged 
at one side by webbing, and proceeds to 
add web and earth until it fills the 
entrance. Finally, she bevels the edges 
and obtains a tight fit by repeatedly 
pulling the door up and down while it is 
yet moist. The completed job resembles 
the top of a valve in a gasoline engine. 
From trapdoor spiders, Passmore con- 
tinued his search for even more dramatic 
subjects. He made one of his most inter- 
esting finds recently while excavating a 
tarantula nest. Armed with pick and 
shovel, he cut away a large section of 
earth to disclose the burrow in profile. 
Measurements revealed that the nest had 
been cut straight down eight inches from 
the surface, then at a right angle, fourteen 
inches from the vertical section. 
With his camera set up in the freshly 
dug pit to record whatever he might find 
as he chipped away with his miner’s pick, 


‘The male water bug, above, is a 
walking incubator for eggs which 
the female lays on his back. The 
one seen at the right is loaded 
down with 109 eggs which he 
will carry until they hatch out 
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he came upon a most unusual scene: 
a female tarantula, lying on her back, 
paralyzed by the sting of a wasp. 

Science knows that the tarantula 
is a fair prey for the wasp, which 
stings the victim, tows it to its bur- 
row, lays an egg whose larva later 
will consume the tarantula, and then 
seals up the entrance with earth. But 
how tarantulas lay and protect their 
own eggs was unknown until recent- 
ly. To his laboratory Passmore car- 
ried several tarantulas. He found, 
one day, that they were spinning a 
web covering over the bottom of 
their containers. Seeking the reason, 
he trained a camera on an open can 
and waited. As days passed, he dis- 
covered that the tarantulas were 
covering their eggs for protection 
against parasites. The eggs laid, the 
webbing was wrapped around them to 
form the sac. When hatched, the 
young cut tiny holes through the 
sac, which resembles a puffball—soft 
as silk yet tough as cloth—and es- 
caped from their protective covering. 

Passmore takes up the trail of an 
interesting subject on the slightest provo- 
cation, and follows that trail until he 
learns the complete story. On one oc- 
casion, a neighbor’s curiosity set him on 
the track of an unusual bug, in a study 
that saw him jour- 
neying almost daily 
for two and a half 
years into the near- 
by gorge which the 
San Diego River has 
cut between stone 
walls on its course 
to the sea, 

He came in one 
night with Mrs. Pass- 
more after a day 
spent photographing 
scorpions in the back 
country, to find by 
his front door a 
quart jar containing 


Interior of a trapdoor spider's 
nest, showing an egg sac. 
Passmore makes pictures like 
this by digging up chunks of 
earth, exposing one side of 
the burrow, and photograph- 
ing it as shown at the right 


RECORDS LIFE DRAMAS 
OF STRANGE CREATURES 


From Passmore's “rogues’ gallery”—a wolf spider 


a single bug. No note of explanation had 
been left by the visitor. Next morning a 
voice on the telephone told him that the 
strange creature had been found in Mis- 
sion Gorge. An hour later, Passmore, in 
company with Clinton G, Ab- 
bott, director of the San Diego 
Natural History Museum, was 
looking at similar insects in the 
cases of that institution. “Giant 
water bug,” Abbott pronounced, 
after a brief comparison. 


(Continued on page 124 
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Con Colleano, king of the 
tight wire. Novel stunts 
are constantly demanded 


EARCHING the four corners of 
the earth for new and sensational 
acts for American circuses is the 
interesting occupation of Pat Val- 

do, once a leading clown of the big tops. 

During the summer season, Valdo is 
superintendent of personnel for the Ring- 
ling Brothers and Barnum and Bailey 
circus. He employs performers and keeps 
a watchful eye on the show every day. 

But, during the winter months, he 
travels thousands of miles from one con- 
tinent to another, in the never-ending 
quest for acts more spine-tingling than 
those currently thrilling millions of cir- 
cus-goers. 

Valdo, the clown, became Valdo, the 
maker of circus stars, five years ago when 
he made his first foreign tour in search of 
talent. Behind him was thirty years of 
experience as a clown, a juggler, and a 
tight-wire performer. And he has that 
rare ability to anticipate the swiftly 
changing whims of the public that is 
called showmanship. 

When I met this connoisseur of circus 
acts, he was sitting under the canopy of 
his dressing tent with the big show in a 
southern Oklahoma city, reading a foreign 
theatrical magazine. 

“I’m working on my next winter trip 
abroad,” he said, explaining that he scans 
dozens of foreign trade papers to learn 
what new acts are available in foreign 
lands. In addition, he receives many let- 
ters and calls from friends, in and out of 
the show business, who have seen acts 
they think may interest him. 

The reason for Valdo’s job is the cur- 
rent trend in circus entertainment, he told 
me. “There was a time when ability was 
the only prerequisite for a center-ring 
spot,” he said. “But nowadays, it is dif- 
ferent. There is a demand for youth and 
beauty. Circus audiences have become as 
critical as movie audiences. They want 
their stars to have personality and be 
easy on the eyes. So it is quite a job to 
supply suitable new acts and actors at 
frequent intervals.” 

When Valdo goes abroad, he can al- 
ways depend upon leading European cir- 
cuses—such as Bertram Mills’s and Lord 
John Sanger’s in London, Circus Busch 
in Berlin, Cirque Medrano in Paris, and 
Circus Schumann in Copenhagen—for fine 
exhibitions. Rarely does he fail to find 
one or more acts he wants in each of 
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Circus Scout 


FINDS NEW THRILLS 
FOR THE BIG TOP 


these shows. But he never overlooks the 
music halls, the tiny wagon shows that 
tour the countryside, and the wandering 
bands of acrobats who eke out an exist- 
ence by passing the hat after village- 
square: performances. 

The mere fact that an act is a sen- 
sational hit in London or Berlin does not 
mean that it would meet a similar re- 
sponse in New York or Chicago, and 

therein lies the se- 

a cret of Valdo’s suc- 

cess—the knowl- 
edge of the re- 
quirements for 
American circuses 
and the types of 
acts that Ameri- 
cans want to see. 

“T saw a troupe 
of five girls who 
perform on the 
Roman rings in 
Copenhagen,” Val- 


do said. “They exhibited marvelous 
strength, skill, and grace, and their act 
was different, but I knew at once they 
wouldn't do for America, because they 
stood on the ground and reached for their 
rings. In this country people expect to see 
aerial acts thirty or forty feet in the air. 
If those girls could elevate their rigging, 
they might be enthusiastically received 
over here.” 

And the very bigness of American cir- 
cus tents robs some brilliant performers 
of the opportunity to become stars in this 
country, Valdo points out, citing as an 
example a juggler he saw in Budapest. 

“He was a very clever fellow and I 
thought his tricks marvelous. But he 
juggled such small objects as tennis balls, 
canes, and hats. I realized his act would 
be practically lost in one of our circus 
tents with the spectators a hundred feet 
away and half a dozen other acts clamor- 
ing for attention.” 

Strangely enough, despite their demand 


An elephant adds an unusual touch to this tight-wire act. At the left 
are the Walkmirs in their remarkable perch-pole performance, Two girls 
whirl around on bars at the top of a pole balanced on the man’s head 


ok 


POPULAR SCIENCE MONTHLY. 


By A. Morton SMITH 


for death-defying feats, American circus 
crowds do not always single out the most 
difficult tricks for their acclaim, and 
therein lies another problem for the cir- 
cus scout. Valdo told me the story of a 
puzzled Argentine teeterboard acrobat. It 
seems that this man had for years con- 
cluded his act with a triple somersault 
from a teeterboard to a chair on the 
shoulders of a companion, and always re- 
ceived an ovation, Feeling that the trick 
would lose its prestige and that he should 
do something more difficult, he began 
work on a quadruple somersault. He 
mastered the trick after breaking his nose 
in one faulty landing, But he was amazed 
to find that spectators did not receive it 
with the applause that marked his pre- 
vious efforts. He came to Valdo with his 
problem. 

“I discovered,” Valdo said, “that 
the acrobat lost so much height in 
doing four revolutions that he com- 
pleted the last one only four feet 
from the ground, and the catcher was 
forced to go down on his knees to 
complete the trick. The close 
proximity of the acrobat to 
the ground and the awkward 
position that the catcher 
had to assume left an im- 
pression on the spectators 
that the feat was mediocre.” 
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Asked if there is really anything new so 
far as circus acts are concerned, Valdo re- 
plied emphatically that there is. 

“Circus men had often told me,” he 
said, “that there 
was nothing new 
possible in bare- 
back riding—that 
old-time riders had 
accomplished every 
trick possible. 
That seemed to be 
true for a number 
of years so far as 
America was con- 
cerned.” 

But Valdo had 
heard of the Cris- 
tianis, an Italian 
family of riders. 
When he went to 
London, he in- 
quired about them, 
but was discour- 
aged on every hand. 

“They are good 
riders, yes,” a Lon- 
don showman told 


him, “but their 
wardrobe is ter- 
rible.” 


“That did not 
deter me,” Valdo 


And here is Pat Valdo himself, creator of cir- 
cus stars. He is seen with Mlle. Gillette, one 
of his most famous “finds” from Europe 


said. “I went to Brussels as soon as I 
could get there. I arrived one night, too 
late to catch the show. But I persuaded 
the Cristianis to go through their act at 
midnight for me. I was so pleased that I 
stayed with them until dawn and came 
away with a contract in my pocket.” 
The Cristianis have shown American 
audiences hitherto-unheard-of feats on 
horseback, the circus scout declared. Lucio 
Cristiani stands on the back of one can- 
tering horse, his feet tied together. He 
leaps into a backward twisting somer- 
sault, at the same time passing his body 
through a hoop, and lands standing on the 
back of another horse, despite the hob- 
bles. According to Valdo, no other bare- 
back rider has accomplished such a feat. 
A few years ago, perch-pole acts had 
gotten into a rut, Valdo said. Most 
troupes were doing the same routine. One 
performer held a perch pole in a belt 


pocket or on (Continued on page 108) 


When Valdo saw the Loyal-Repenski riding troupe in Lon- 
don, he lost no time in signing them for an American aj 
pearance. Here they are forming a pyramid on three horses 
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Strange Oil-Hunting Craft 


RUNS ON LAND, WATER OR MUD 


BOARD a fantastic-looking vehicle 
that traverses land, water, or 
marshland, surveyors and pros- 


pectors of the Gulf Oil Com- 
pany are exploring the Louisiana coast 
in quest of new oil fields. Half rolling, 
half floating on ten-foot tires, the am- 
phibian carries them safely and speed- 
ily through veritable jungles of marsh 
grass whose conquest has awaited the 


rsh buggy” afloat, 
The giant tires provi 

buoyancy, and cleat 
traction in the water 


coming of the new amphibian “tank.” 
Automobile, tractor, and boat rolled into 
one, the hybrid vehicle looks like an in- 
ventor’s nightmare—but it works! Wher 
it is on dry land, its huge pneumatic tires, 
the biggest ever molded, cushion the shocks 
of rough terrain. In the water they act as 
floats, providing so much buoyancy that 
the weight of the 7,500-pound machine 
scarcely wets them to the rims. Rubber 
cleats hooked about 
them like tire 
chains, twelve to 
each wheel, serve 
as paddles for 
aquatic travel and 
aid traction in slip- 
pery mud. 
Advance parties 
of surveyors use 
the “marsh buggy,” 
as oil men have 
christened it, in 
surveying and map- 
ping a region to be 
explored for possi- 
ble sources of pe- 
troleum. Then 
prospectors load 
their equipment 
aboard it and get 
to work. They are 
among the 260 field 
crews currently 
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Prospecting Crews 
Navigate Swamps 
InaH ybrid“Tank” 
That Transports 
Modern Divining 
Instruments for 
Scientific Tests 


1N DRIVE 


By 
GROVER C. 
MUELLER 
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ON LAND.AND 
IN.WATER 


like any other boat. 


DS TEN-FOOT TIRES oe 
CUSHION BUMPS 


PROVIDE BUOYANCY 


searching for new American oil fields by 
means of geophysical prospecting, the 
modern, scientific way of plumbing the 
earth’s crust for hidden mineral riches. 

No longer are oil wells sunk hit-or-miss, 
with a waste of time and labor each time 
a “dry hole” results. Before a drill point 
even scrapes the earth, sensitive divining 
instruments now explore the underground 
structure of the rock and show where oil is 
likely to be found. A good place to see how 
they work is the gulf-coastal plain of 
Louisiana and Texas, where they have 
proved conspicuously successful by locat- 
ing more than 100 new oil fields. 

Here oil occurs in the neighborhood of 
curious subterranean formations known as 
“salt domes”—great masses of rock salt, 
thousands of feet in diameter, rising from 
unfathomed depths to within a mile or less 
of the earth’s surface. While geologists 
are not in complete agreement as to how 
they got there, the important thing to oil 
men is that they produced enough of a sub- 
terranean upheaval to bulge the overlying 
rock into huge arches, _Oil seeping upward 
through subsequent ages became pocketed 
in the rock layers that form the sides and 
cap of many of these-domes, forming vast 
pools of trapped petroleum. Though not 
an infallible sign of oil, a salt dome is 
therefore a promising place to look for it. 

In one method of geophysical prospect- 
ing, artificial earthquakes reveal the tell- 
tale salt masses. To carry out this scheme, 
charges of dynamite are buried in the 
ground at measured distances and ex- 


er i) 
EIGHT-CYLINO 
AUTOMOBILE 
ENGINE 


Front view of the hybrid craft. Because of its amphibian char- 
acter, it must carry navigating lights and obey pilot rules 


‘The steering wheel guides it when on land 
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ploded. Seismographs or earthquake-de- 
tecting instruments time the interval be- 
tween each explosion and the arrival of 
the reflected tremor that rebounds, like an 
echo, from the underground rock. The 
longer it takes to return, the deeper the 
rock must lie at that particular point. 
Much as the ocean floor is charted by 
“echo sounding,” the contour of a hidden 
rock layer is mapped and the bulges that 
mark salt domes are detected. 
Geophysical prospecting provides an- 
other way, too, of finding the salt domes. 
Like lumps in mashed potatoes, they dif- 
fer in density from the surrounding bed 
in which they occur. The result is a 
faint but measurable difference in the 
force of gravity above the domes, causing 
a variation in the “pull” of the earth on 
any objects immediately above them. Thus, 
by noting slight changes in the apparent 
heaviness of a weight hung from a spring 
balance, at different points on the earth’s 
surface, the underlying rock can be 
“weighed” and the oil-bearing formations 
located. Of course, no ordinary spring 
scale will do; the instrument actually 
used, called a gravimeter, must be so sen- 
sitive that it can detect variations in 
weight of less than one part in 10,000,000! 
In a typical model, the instrument is 
housed in an air-tight case so that changes 
in atmospheric pressure cannot affect it, 
and the indicating pointer is a beam of 
light seen through a microscope eyepiece. 
This “gravity” method is 
the one currently employed 
by the crew of the “marsh 
buggy.” Accompany them to 
a prospecting site, and you 


at 


a 
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ing a delicate instrument 
that measures faint vari- 

ions in the force of 
y. Drawing at left 
1ows how itworks. Right, 
the “buggy” going ashore 


Se eatees 
SOUND. WAVES~. 
* Lae 


AYERS OF 
SOFT SHALE, 
SAND, AND 
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Y ck salts 
oH he salt, 


will see them slide the 100- 
pound gravimeter off the 
rear of the machine. Gin- 
gerly they lower the deli- 
cate instrument to a built- 
up foundation of wood or 
metal, steady enough to 
hold it level in the marsh 
during the brief time re- 
quired for a reading. The 
leveling is the most time- 
consuming part of the task; 
when it is done, the actual 
observation takes but a 
moment, and the hybrid 
tractor, with the instru- 
ment loaded back upon it, 
rolls away to another site. 

As this is written, plans 
also are under way for 
providing the marsh bug- 
gy with the 1,000-pound 


HOW ECHOES CAN 
PLUMB THE EARTH 


Man-made earth tremors, 
reflected from underground 
rock layers as shown in 
the drawing at the left, 
reveal “domes” that may 
hold oil. Below, a small 
seismograph that records 
the rebounding vibrations 


equipment needed for hunting oil by the 
artificial-earthquake, or “seismic,” method. 
Observations made by the prospectors with 
the gravimeter and seismographs will 
check and supplement each other, and the 
findings will be reported to headquarters 
and plotted on maps to guide well drillers 
in choosing likely sites. 

The idea of building an amphibian ve- 
hicle that would open hitherto inaccessible 
oil fields to these up-to-date methods of 
exploration originated with Abbot A. Lane, 
of the Gulf Research and Development 
Company. With his startling scheme ap- 
proved by officials of the firm, he and his 
assistant, E. W. Jacobson, with other 
laboratory staff members worked out the 
plans from which the machine was built 
at Pittsburgh, Pa. Since nothing like it 
had ever been constructed before, each de- 
tail had to be invented as they went along. 


For the power (Continued on page 132} 
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New Super-Airport Has Mile-Long Runways 


Plan of super-airport = 
under construction x 


near Portland, Ore. = Te 


REFRIGERATING DEVICE 
MAKES RIBBONS OF ICE 


Risgons of frozen water stream out of 
a new ice-making machine just marketed. 
Formed on a revolving cylinder in the re- 
frigerating apparatus, the ice breaks off 
automatically and comes out in flakes an 
eighth of an inch thick, one inch wide, and 
four inches long. Because of their curved 
shape, the flakes do not freeze into a solid 
mass, and they are said to have greater 
cooling value than ice in other forms. 


DOG HARNESS PROVIDES 
HANDLE FOR CARRYING 


A novet_harness 
for small dogs 
makes it easy for 
their owners to 
carry them across 
dangerous high- 
ways and street in- 
tersections. Made 
of leather, the har- 
ness consists of 
straps encircling 
the dog’s body and 
joined over his 
back by a carry- 
ing handle. A leash 
can be_ snapped 
onto the harness. 


yerteat hard-surface runways, each 
almost a mile long, will form part 
of a new “super-airport” now under 


¢ construction on a 700-acre tract of 


land near Portland, Ore. Located near 
the banks of the Columbia River, 
about seven miles from the center of 
the city, the $4,000,000 air field will 
provide adequate facilities for mili- 
tary, commercial, training, and pri- 
vate aircraft of land, amphibian, and 
water types. Plans call for filling in 
more than 4,000,000 cubic yards of 
soil, which will be dredged out of the 
river, while an elaborate drainage sys- 
tem will keep the port free from 
pools of surface water at all seasons 
of the year. An earthen bank three 
to nine feet high will block floods in 
the Columbia River. Hangars, shops, 
administrative buildings, lighting sys- 
tems, and paving are planned to meet 
the estimated air-traffic conditions of 
at least twenty years hence. 


TELEVISION “EYE” SCANS OCEAN FLOOR 


SHIP CRUISES | 
SLOWLY ON 


STRAIGHT COURSE 
WHILE"EYE™ 
1S WORKING 


WATER-TIGHT BELL ; 
FEAST in IMAGE 
OF EAST IRON IMAGE 


PHOTO: SCANNING DIS 
é » S IMAGE 


Quantz 
window ~LAMPS 


The submerged bell 
contains scanning 
lenses that record 
the scene on the sea 
bottom as revealed 
by powerful lights 


G CANNING the ocean floor for wrecked 
ships or sunken treasure, an under- 
water television eye proposed by an Iowa 
inventor will transmit images of the sea 
bed to a receiving unit on the surface, 
making deep-water explorations possible. 


Aboard the exploring vessel, a tele- 
vision receiving unit projects an im- 
age of the ocean floor on a screen 


Lowered from an exploring vessel 
to within a few feet of the bottom, 
the subsurface “eye” is inclosed in 
a water-tight scanning bell which 
can be tilted in any direction by 
manipulation of its four support- 
ing cables. Powerful searchlights 
shine through heavy quartz win- 
dows to illuminate the sea floor so 
that objects can be clearly distin- 
guished by the two sets of scan- 
ning lenses mounted within the 
cast-iron bell housing. Images of 
the ocean bed picked up by the 
scanning units are transformed in- 
to electric impulses, amplified, and 
relayed through a connecting cable 
to a television receiving unit in a 
cabin on shipboard. Here the 
images are recreated and projected 
from a lens onto a translucent 
viewing screen with the aid of a 
system of inclined mirrors. Per- 
manent film records of the televised 
views will be made by photographing the 
viewing screen with a movie camera. The 
apparatus is expected to eliminate the 
danger and reduce the cost of present un- 
derwater exploration methods. 
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ICE freezes thicker at zero degrees F., 
than it does at temperatures below zero. 


MOLASSES, a cheap by-product of sugar 
refineries, has more food value than the 
pure crystallized sugar. 


CHAMELEONS can extend their tongues 
to a length greater than their bodies. 


MODERN paper-making machines can 
turn out a mile of paper a minute. 


OXYGEN obtained from air is heavier 
than oxygen taken from water. 


GRASSHOPPERS are called “shrimps of 
the earth” in China, where they are eaten 
for food. 


ALP EE! 


a 


THUMBS are recognized by the law as 
being more valuable than fingers. The U.S. 
Employees’ Compensation Commission al- 
lows a workman fifty-one weeks’ pay for the 
accidental loss of a thumb but only twenty- 
eight weeks’ pay for the loss of a forefinger. 


BRAIN WAVES may be used like finger- 
prints for identification, tests at the State 
University of lowa have indicated. 


APRONS made of human bones are worn 
by Tibetan priests during certain religious 
rites. 


ORANGE pulp is now used in tempering 
steel. 


AUTOMOBILE TIRES equipped with bells 
that ring if the pressure drops have been in- 
vented in England. 
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RADIO TOWER 
HAS A HEIGHT 
OF 640 FEET 


ERECTED on a 300,000- 
pound concrete base, a new 
radio transmitting tower 
just completed for a New 
York broadcasting station 
stands 640 feet high. The 
giant mast rests on a porce- 
lain insulator built to bear 
a maximum weight of over 
1,000,000 pounds, while 
two sets of guy wires cap- 
able of withstanding a pull 
of eighty tons hold the 
tower in place. The corre- 
spondingly elaborate sys- 
tem of grounding consists 
of 90,000 feet of copper 
wire buried in a series of 
trenches that radiate from 
the base of the tower in all 
directions. To protect pass- 
ing airmen, the top of the 
giant mast is equipped 
with a flashing airplane 
beacon whose beam is vis- 
ible for a distance of al- 
most 100 miles. 


Exposed to ultra-violet light, 
rods of the new plastic sub- 
stance become phosphorescent 


Novet electric signs are among the 
many possibilities opened up by a new 
thermoplastic material developed after 
years of research by Du Pont chemists. 
Possessing many of the characteristics of 
natural quartz, the crystal-clear substance 
has the unusual property of transmitting 
light from one edge to another, even 


MECHANICAL PIGEON 
CARRIES MESSAGES 


ia | 


Suuttiinc between two build- 
ings, a mechanical “carrier pigeon” 
transports messages for faculty 
members of the Harvard School of 
Engineering. Running on cables, the 
robot messenger consists of a metal 
cylinder powered by a small motor 
which stops automatically when the 
container reaches either terminal. A 
glowing red light indicates that the 
cylinder contains a message. 


New radio mast, showing 


ting trenches dug for ground wires 


NEW PLASTIC PRODUCES 
ODD LIGHTING EFFECTS 


Light is transmitted only to 
the edges and sunken letters 


around a bend, without the sides lighting 
up. Another curious trait is that a rod of 
the plastic turns into a phosphorescent 
wand after exposure to ultra-violet light. 
Capable of being cut, sawed, drilled, and 
molded, it is expected to prove useful in 
making instrument panels, tubing, candle- 
sticks, and other products. 
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MAN BEATS HORSE IN TEST OF SPEED 


Jesse Owens, Olympic track star, 
at the start of a race in which 
he outdistanced a fast race horse 


NEW TYPEWRITER FEEDS 
ITSELF WITH PAPER 


Sueets of paper and carbons, 
placed on a tray at the front of a 
new electric typewriter, are auto- 
matically snapped into position for 
writing. Time and trouble are saved, 
since each sheet is correctly aligned 
and the nuisance of adjusting it 
after it has been inserted is elimi- 
nated. The self-acting feed is also 
declared by the manufacturer to 
prevent stencil sheets from wrin- 
kling, when the machine is used for 
stencil work. 


Drive shaft and vanes of 300-horse- 
power model of proposed helicopter. 
The model is seen at the right 
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A Race between 
a man and a horse 
ended with the hon- 
ors on the side of 
the human contest- 
ant when Jesse 
Owens, the Negro 
track star whose per- 
formance won him 
fame at last sum- 
mer’s Olympic 
Games, recently dem- 
onstrated his sensa- 
tional fleetness of 
foot at Tropical Park 

* in Cuba. Proving a 
forty-yard handicap 
allotted him was 
more than he needed, 
he sprinted 100 
yards in less than 
ten seconds and fin- 
ished a full twenty 
yards ahead of the 
pride of Havana’s 
stables. 


Operator placing paper in tray of typewriter 


‘FIRE-TRUCK HEADLAMP 
WIGWAGS WARNING 


By wicwaccrnc its brilliant red beam 
from side to side, a new headlamp for fire 
trucks, ambulances, and emergency cars 
warns traffic to clear the way. The signal 
is also visible to pedestrians on both sides 
of the street, and to cars approaching from 
a side intersection. An oscillating reflec- 
tor, motor-driven, swings the beam while 
the lamp housing remains stationary. 


HEAD OF TOOTHBRUSH 
TURNS ON PIVOT 


REVOLVING on a pivot, the head of a 
new adjustable toothbrush can be locked 
at a variety of angles, enabling it to reach 
surfaces of the teeth that are difficult 
to clean, Setting the head at right 
angles to the handle provides a convenient 
implement for massaging the gums, 


GIANT HELICOPTER TO CROSS OCEAN 


Prans for a giant transatlantic 
helicopter, capable of flying twelve 
passengers from New York to Paris 
in less than ten hours, have just been 
announced by a French airplane fac- 
tory. A pair of three-bladed “wind- 
mills” of eighty-foot diameter, whirl- 
ing in opposite directions above the 
airplane-type fuselage, are to lift and 


propel the proposed craft. Rotated by 
four motors totaling 3,600 horsepower, 
they will give the vertical-rising am- 
phibian a forward speed of more than 
300 miles an hour. A preliminary model 
of 300 horsepower, but with two-bladed 
instead of three-bladed “windmills,” has 
already been built to test details of the 
projected machine, which is declared to 
have been made practical by recent ad- 
vances in helicopter design. 
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BOY TAXIDERMIST HAS HIS OWN MUSEUM 


Below is Walter Well- 
borne with one of the 
100-odd specimens in 
his private museum, a 
corner of which is 
pictured at the right 


WEIGH BANK CHECKS 
TO SAVE COUNTING 


InsTeEAD of counting millions of checks 


cleared each month, workers in a Los 
Angeles, Calif., bank save time and labor 
by putting them on the scales. Weigh- 
ing 8,000,000 of the oblong slips of paper, 
the men in the check-distribution depart- 
ment discovered that twenty-two make 
approximately an ounce, and 350 a pound. 
That standard now serves for the bank's 
records. The illustration shows a pile of 
bundles containing a total of about 2,779 
checks being weighed. 


Wit more than 100 choice specimens in 
his collection, fourteen-year-old Walter Well- 
borne Jr., of Atlanta, , claims to be the 
wner of a private animal museum 
: world, A skilled taxidermist, he has 
prepared and mounted more than a quarter 
of the exhibits himself. Fourteen of his prize 
trophies were contributed to his collection 
by the British Museum, in London, England, 
when he made a visit to that country last 
summer. 


NEW MACHINE X-RAYS ORANGES 
TO REVEAL FAULTY FRUIT 


To insure packing only perfect fruit, an X-ray 
machine developed in a California laboratory enables 
two operators to inspect 22,500 oranges, or a quarter 
of a carload, an hour. The oranges pass one by one 
before twin viewing screens of fluoroscopic material, 
where shadow pictures of their interior, cast by a 
single X-ray tube, show up juiceless cells and hol- 
low spots. When an operator spots a defective or- 
ange, he punches a lever arranged so that it throws 
out the imperfect fruit. The oranges that meet his 
approval pass on through the conveyor to the ship- 
ping boxes seen at the right of the picture. 


CARS GET ANTISKID DEVICE 


A new antiskid device for automobiles sprinkles 
sand under the wheels of a car every time the brakes 
are applied. Fed from a boxlike hopper mounted be- 
neath the floor boards, two nozzles squirt the sand 
directly under the rear tires, thus imitating the 
action of a locomotive’s sand dome. In good weather, 


when the streets are not wet or icy, the sander can 
Operators watching viewing screens on which X-ray images of oranges appear as theypass he quickly disconnected. 


LOCOMOTIVE RECLAIMS WATER FROM STEAM 


DesIGNep especially for long hie —— 
runs through arid regions of LL 
Central Asia, a “condensing 
locomotive” produced by Sovi- 
et technicians can travel long 
distances without taking on a 
fresh supply of water. Steam 
exhausted from its cylinders, 
instead of escaping to the air, 
is carried to a condensing appa- 
ratus housed in the shuttered 
tender seen in the photograph 
at the right. Here the vapor is 
cooled, and the water is re- 
claimed to be returned to the 
boiler and used over again, 
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Florida Woodsman Takes 
Big Reptiles Single-Handed 
In Thrilling Swamp Battles 


“Mid” Eubanks 
setting out on an 
alligator hunt in 
a Florida swamp. 
He is carrying a 
.22 caliber rifleand 
the twelve-foot 
iron rod that he 
uses in “fishing’ 
for the reptiles in 
their dens, At the 
right is shown 
the game he hunts 


From behind a palmetto bush, the profes- 
tn intended ‘victin. Bubasies ‘hes willed 
‘Te spne-tinting thls uf “ands as many as fifty ‘gators in a single day 
’em-alive” alligator hunting are not 
a pane but Patt at the fay more ior 

“Mid” Eubanks, of Daytona Beach, Fla. 
For forty years, he has been combing the 
swamps, sawgrass patches, and gum ponds 
of northern Florida for the ugly reptiles. 
During that time, he has killed and cap- 
tured thousands. 

In taking them alive, Eubanks uses a 
twelve-foot iron rod which has one end 
curved into a hook. Finding an alligator’s 
den, he pokes the rod into it, prodding This is the hook with 
around until the enraged reptile within which live reptiles 
snaps at the steel and catches the hook in 2f¢_ dragged from 

tees, their airs to be 
one of its jaws, Then, Eubanks tugs and yrcught back alive” 
twists until he has dragged the maddened _ for sale to zoos. The 
alligator to the mouth of the den. Here, —@lligator is hooked by 
he renders the reptile harmless with ropes. ‘8* ™outh like a fish 
Many of the alligators he has captured 
in this manner have been so huge that 
they could have snapped off a leg at a RAW MATERIAL 
single bite. FOR HANDBAGS 

On some hunting trips, Eubanks has ay the right, Eu 
killed as many as fifty alligators in one banks is seen’ pour- 
day, using only a .22 caliber rifle. He dis- ing. salt on the inner 
poses of the hides to local dealers, sends 7/256, of 3 hide. 

7 igators must be 
the full-grown live reptiles to zoos, and skinned in the shade 
captures baby ’gators for shipment north. to keep the barklike 
Sometimes he finds as many as forty-five er hide unspoiled 
little alligators in one nest. 
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Details of the novel process for! 
dry-cleaning coal as carried out! 
in one of the new plants, Impuri- 
ties are separated from the coal 
by gravity in man-made quicksand 


EXHAUST FAN 
DISCHARGES DUST 


Drawings by 
B. G. SEIELSTAD 
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Sand Bath Dry-Cleans Coal 


BUCKET HOIST} 
ECIRCULATES 
IND_AND REFUSE 


RE-TREATED REFUSE 
IGOES TO SLAG PILE 


dustrial boilers is provided by a new “dry-cleaning” 
process for coal. How the ingenious scheme is 
carried out, in plants capable of handling from thirty to 
100 tons an hour, is shown in the accompanying drawings. 
As it comes from the mine, coal contains slate and 
other natural impurities that impair its fuel value, cause 
troublesome clinkers, and produce excessive quantities 
of ash. In a common laboratory test 
of its quality, a ground-up sample is 
placed in carbon tetrachloride, a liquid 
a little more than half again as heavy 


Poss cleaner fuel for household furnaces and in- 


ess applies the same principle on an industrial scale as 
a means of purifying freshly mined coal. Dry sand, made 
semifluid by blowing air bubbles upward through it, re- 
places a liquid as the separating medium. 

“Floating” on top of the artificial quicksand, the coal 
is freed of all foreign matter. Heavy, incombustible 
material sinks to the bottom and is discharged to a 
refuse conveyor. Dust set free by the scrubbing action 
of the shifting sand grains, as they churn like the water 
in a washing machine, is drawn off through a suction 
system. Since no water is employed in the cleaning 
process, the coal delivered to railway cars for ship- 


ment contains no moisture. Engineers declare that a 


as water. The coal floats, while the 
ton of coal can be dry-cleaned for about eight cents. 


heavier impurities sink. The new proc- 


How pure coal “floats” on sand 
made semifiuid by bubbles of air 
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FLYING OVER THE POLE 
is old stuff to people who, 
youngsters, read about the 
ing ice ship.” Note helicopter 
vanes on masts and along spars 


GUN-CARRYING SUBMARINES helped “Noname’s” young hero in 
running down villains before the days of the Spanish-American War 


nr 
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THE MECHANICAL HORSE that foiled mail rob- 
in the Frank Reade, Jr., dime novels of the 
ties, has its modern counterpart in this recent 

th canters over the ground 
like a real steed. It is driven by a gasoline en- 
gine, while Reade's strange invention used steam 


ARMORED CARS and war tanks were anticipated by the author of the 
Frank Reade stories in the marvelous “magnetic gun carri; 
tesque turret, pictured in this old illustration, gives it a striking 
resemblance to the twentieth-century armored truck shown at the left 


Science Catches 


DIME-NOVEL INVENTIONS 


HILE Frank manipulated the reins, Barney and Pomp 

kept up a steady and rapid fire upon the foe. One 

after another the cowboys dropped from their saddles, 
In vain they lashed their horses to overtake the Steam 
Horse...” 

So wrote the author of “Frank Reade Jr. and His New 
Steam Horse Among the Cowboys’—one of the nickel-and- 
dime thrillers that parents frowned upon, and young boys 
slipped away to the attic to pore over, forty-odd years ago. 

Today, many a grown-up man looking at the pictures re- 
produced on these pages will recall the steam-spouting horse 
and other equally fantastic inventions that lent color to the 
hair-raising adventures of Frank Reade and his son; the Irish- 
man, Barney; and the Negro, Pomp, in the 200 or so weekly 
issues of the pulp-paper magazine that was known as the 
Frank Reade Library. They stamp the writer, Lu Senarens— 
then a young man in his ‘teens—as a second Jules Verne. 


. Writing under the pen name of “Noname” in an era when 


horses pulled street cars and magic lanterns were a popular 
form of entertainment, he lived to see science actually catch 
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A PROTOTYPE OF THE HELICOPTER 
Away back in 1893, readers of the Frank Reade thrill- 
ers were startled by the fantastic craft shown in 
the cover illustration reproduced at the right. The 
revolving, umbrella-shaped contrivances suggest the 
helicopter, a real specimen of which appears above 


SNOWMOBILES, like the one seen in the oval 
at the right, can claim descent from the imagi- 
nary Zero. Powered by electricity, it kicked it- 
self over the snow with a paddlelike stern wheel 


Up with Fiction 


THAT HAVE COME TRUE Ba, meee eeu 


dirigible, the Monitor 


up with some of his most imaginative flights of fancy. 

Long before Sir Hubert Wilkins, British explorer, at- 
tempted to reach the North Pole in the submarine Nautilus, 
the hero of the Frank Reade novels set out to break a path 
through the ice floes in the electric submarine Explorer. 
The first Zeppelin had yet to make its maiden flight, and its 
value as an engine of war was undreamed of, when Senarens 
described a fighting airship in 1893. Armored cars used 
today to transport valuables employ gun-studded turrets 
that might have been copied almost directly from an illus- 
tration for one of the Frank Reade exploits. Even the 
helicopter was anticipated in some measure by Senarens’ 
“Greyhound of the Air’—a flying machine equipped with 
unbrellalike propellers and flapping wings. . 

If parents of the nineties had known that such “cheap 
fiction” one day would be literally worth its weight in gold, 
tee might Haye relaxed eas Sespprov ane aoe: =a 
° period now are prized collectors’ items. yyist LE, a 
is reported to have turned down an offer of $2,000 for his marine in arctic exploration has a familiar ring to those who reads back 
collection of 191. issues of the Frank Reade series. in 1893, of the death-defying exploit of ““Noname’s” hero in the Explorer 
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Raise Your Own Wool on 


When space is available, single-tier hutches 
like these produce larger and bi 
yields of wool. They are suspended from 


N THE small quarters of your own 
back yard, you can grow mother's fur 
coat, sister’s knitted suit, and broth- 
er’s sweater, with a pair of warm 

socks left over for dad. 

With two dozen Angora rabbits you can 
produce enough wool to supply the family 
with the finest knitted garments the mar- 
ket affords; and from the progeny of your 
first stock, you can secure fine pelts for 
neck pieces and coats which rival in beauty 
the most costly to be had anywhere. 

Tan your own skins, spin and dye your 
own yarn, Methods are simple and inex- 
pensive, It’s the newest thing in fur 
farming, too. Three years ago, Angora 
rabbits were little known in the United 
States. Today there are 300 professional 
growers in southern California alone. 
Countless amateurs, particularly on the 
Pacific coast, are producing their own 
garments from these sons and daughters of 
Asia. 

Let’s suppose you are interested in An- 
goras and have decided to try your hand 
at growing these fine animals, both for 
pelts and wool. How much need you in- 
vest; how much room do you require; 
how may you turn the skins and wool to 
practical account? 

At the outset, you should acquire your 
stock with considerable care, for many 
white rabbits are “woolly” without being 
Angoras. If you select animals that are 
well tufted on the ears, with short bodies, 
heads broad and well furnished, and feet 
and bodies generally well-wooled, you 
can’t go wrong. As a further test, cut off 
some wool and throw it into the air. If it 
floats, rather than sinks heavily, you can 
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be assured that the rabbit is an Angora. 

You need no more than four does and 
one male to start your back-yard wool 
farm. Thereafter, you may breed the 
does every ninety days. Keep only the 
four strongest from each litter, for they 
not only will grow more rapidly but will 
attain more total weight than a larger 
number. Thirty dollars will 
cover the initial costs, including 
both stock and breeding hutch, 
and you need a plot no larger 
than twenty feet square. 

An ideal breeding hutch is 
forty-eight by thirty inches, and 
eighteen inches high, with one- 
half to five-eighths-inch hard- 
ware cloth (coarse wire screen) 
for the floor and one-inch mesh 
chicken wire for the sides, pro- 
vided the hutch is sheltered 
from the weather. If it is out- 
doors, put on a roof with six to 
eight-inch slopes, with the front 
edge of the roof extending out 
eighteen inches. Cover the roof 
with tar paper. Construct back 
and sides from half-inch boards. 
Face the hutch south for cool- 
ness in summer and for warmth 
in winter. Suggestions for the 


By 
JouHN E. LopGeE 


e wool along the back 
down, using blunt-nose, 
harp scissors. clipped rabbit should 
like the one shown at the left, with 
hair on face, ears, feet, and tail untouched 


design of hutches, feeders, nest boxes, and 
runways can be obtained from the breed- 
ers’ associations and from state or Federal 
agricultural agencies. 

Since you are creating wool, not flesh, 
the Angora’s diet will vary slightly from 
that given other rabbits. Give each two 
feedings a day, alfalfa in the morning, red 


Rabbits can be marked for identification by tattooing the 
ears with India ink. Here, this is being done with a pen- 
cil that has five sharp needles for puncturing the skin 
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a Back-Yard Rabbit Ranch 


oats or barley in the evening, for a total 
of two and a half ounces. It is better to 
use cut, dry alfalfa, of good quality only, 
to avoid scours or bloat. 

If you do not feed too heavily, the rab- 
bit will clean up his meal in twenty min- 
utes. Should he leave any of his food, the 
chances are that he is suffering from wool 
block in the intestines. To remove the 
block, give the rabbit one teaspoonful of 
mineral oil. If he is subject to block, ap- 
ply this remedy once a week. Should he 
not respond, and appear feverish, give 
two tablespoons of epsom salts and place 
him on the ground where he can exercise, 
giving a vegetable diet for three or four 
days. This treatment usually will bring 
him around. 

When ready to clip, place the Angora 
on a stand or stool with a top just large 
enough to permit the animal to sit without 
turning around. Brush thoroughly, using a 
stiff bristle brush, taking care to clean out 
all foreign matter. Part the wool down the 
center of the back. With an ordinary pair 
of well-sharpened, blunt-pointed scissors, 
start from the rear and work forward, tak- 
ing sections down and around the animal. 
Insert the lower jaw of the scissors near 
the end of the part and clip down this line, 
holding the upper part about half an inch 
from the animal’s hide. 

As you proceed, take care to separate 
the various grades of wool by length. This 
is particularly important, since the longer 
wool is worth about ten times as much as 
that in which long and short hairs are 
mixed, 

Continue clipping until you have fin- 
ished one side, turn the animal over and 
clip the opposite side, then the rump. Be 


‘The woman in the picture above is 
wearing knit garments made from 
rabbit wool, and a fur piece from 
pelts. Right, spinning wool on a 
Swedish-type wheel to make yarn 
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very careful in clipping near 
the tail or you may cause an 
injury. 

If you have been clipping 
a breeding doe, you have 
now finished your task. 
Bucks and young stock, 
however, may also be 
clipped on the belly and 
breast. To accomplish this, 
place the animal’s ears down 
over the shoulder, pick up 
gently both the ears and the 
loose shoulder skin, raise the * 
animal, and rest its rump 
on the stool. Now proceed 
to clip, taking the wool first 
from the breast and then 
from the belly. If the An- 
gora becomes too active, 
hold it up by placing the skin 
of the forehead between 
your thumb and forefinger, 
After a little experience, 
you will find you can clip an 
Angora in six or seven min- 
utes. 

Since the fine wool may 
suffer from too much hand- 
ling, place each grade by 
hand in a separate recepta- 
cle. If it is to be stored for 
any length of time, it is bet- 
ter to use some good moth 
repellant. Do not press the wool down in 
the sacks or cans, but lay it in carefully. 
Tight packing frequently causes webbing, 
for the wool has a high felting capacity. 

The young may be clipped when eight 
to ten weeks old, and about every nine 
weeks thereafter, depending on the length 


On the scales are twelve ounces of wool, the average year's 
yield from a single animal, Some produce nearly twice as much 


of wool you desire. Wool from two to 
two and a half inches long is worth about 
four dollars a pound, while that exceeding 
three inches will bring six dollars. Since 
an Angora produces, on an average, twelve 
ounces each year, and some up to twenty- 
three ounces, it is important to take the 
longest wool possible and preserve it in 
packing and shipping. 

Here are a few tips which will help you 
avoid mixing grades: Never clip ear tufts 
or furnishings on the face; never clip the 
wool underneath the feet; never clip over 
a second time to make your job look bet- 
ter, for this short wool is worthless. With 
a little experience, you will soon be doing 
a first-rate job of clipping. 

Hand-spinning this fine wool is quite 
practical as a hobby, and from it you can 
produce many articles of value, from 
scarfs to sweaters. The wool also takes 
dyes nicely, and will retain color from bet- 
ter grades of dye without fading. Use 9 
spinning wheel of the Swedish type, spin- 
ning the wool as it is clipped from the rab- 
bit in exactly the same way as sheep’s wool 
is spun. It is not necessary in hand-spin- 
ning to card the wool, as is required in 
high-speed commercial production of An- 
gora wool yarn. 

It is advisable to use raw wool 
from two to three inches in length. 
Long wool is easier to work and less 
apt to shed after spinning. It should 
be spun in a single strand, then 
double-twisted. Because it is lighter 
and warmer than other yarns, this 
double twist will be found quite 
heavy enough for sweaters, baby 
garments, and hosiery; for any gar- 


ments, in (Continued on page 128) 
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Meter Gauges 
Sun’s Rays 


ICKNAMED a “sunburnometer,” a 
recording instrument developed by 
Prof. Walter S. Huxford and Prof. Robert 
Cashman of Northwestern University, 
measures the intensity of ultra-violet rays 
which cause sunburn. The device utilizes 
a new type of photo-electric cell which 
responds only to ultra-violet radiations, 
while special filters block the passage of 
longer and shorter light wave lengths. Al- 
though the apparatus was designed pri- 
marily to determine the value of ultra-violet 
radiations given off by various therapeutic 
lamps used in hospitals and medical clinics, 
it could be used by sun bathers at beaches 
and other vacation resorts to test the burn- 
ing qualities of the sun, In the photo- 
graph at the right, rays emitted by an 
ultra-violet lamp are directed through a 
special system of filters onto the recording 
unit being adjusted by Prof. Huxford. 


‘This instrument measures the intensity of the ultra-violet radiations in sunlight or from lamps 


Spring mount- 


POLARIZED LIGHT CLOTHES PUPPETS = i*%5,, 4.06%! 


skater to lean to 


AtrHoucH dressed in colorless cellulose material, puppets ap- one side while 
pear to be garbed in brilliantly tinted costumes on a novel all wheels re- 


marionette stage devised by Tony Sarg, famous New York artist. 


main on the 
ground. At right, 


White light shining on the marionettes is changed into a myriad ow the front 
of lustrous hues by special polarizing screens (see page 72). wheels steer 


WATER JETS PREVENT STATIC SHOCKS 


Jets of water, playing on the wheels of 
automobiles that pass the toll booths on 
the new Triborough Bridge in New York 
City, ground static electricity to prevent 
shocks to drivers and toll collectors. Be- 
fore the pipes were installed, annoying 
shocks were often felt as coins changed 
hands. Electric charges now pass from the 
auto wheels through the water to the 
ground before the motorist places a coin 
in the collecting machine, as shown in the 
photograph at the right, 


USE RADIO STETHOSCOPE 


‘THROUGH a radio stethoscope, Russian 
medical men, on the ground, can listen to 
the heartbeats of an aviator miles above 
the earth, to determine the effect of alti- 
tude and various flying conditions, 
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SKATE WHEELS ARE 
SELF-STEERING 


ROLLER SKATES of new de- 
sign have front wheels which 
automatically steer them- 
selves in the direction of the 
skater’s movement as he leans 
to one side. Front and rear 
wheel trucks are connected to 
the skate chassis by coil 
springs which “give” as the 
skater makes a turn, Since 
the wheels stay level at all 
times, skidding is said to be 
eliminated. 
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TINY RADIO WEIGHS FOURTEEN OUNCES 


ELIEVED to be the smallest 

two-way radio of its type in ex- 
istence, a combined receiving and 
transmitting set developed by a New 
York inventor is housed in a shielded 
aluminum case only three inches 
high, three inches wide, and one and 
a half inches deep. The tiny trans- 
ceiver operates on ultra-short wave 
lengths of from three and a half to 
four meters, and has a transmitting 
output of approximately one tenth 
of a watt. Powered by pocket bat- 
teries that weigh only one pound, the 
set makes it possible to carry on a 
two-way telephone conversation 
over a distance of about a half mile. 
Complete with two fourteen-inch, rod- 
type antennas, the radio itself weighs only 
fourteen ounces. Flipping a small switch 
changes the set from a receiver to a trans- 
mitter, while the single tuning dial controls 
both transmitting and receiving frequen- 


Clamped in this viselike 
pen, a steer is held still 
for branding and dehorning 


Midget radio transmitting and receiving 
set opened to show its parts. At right, 
the unit in use with rod antenna attached 


cies. The microphone is mounted 
on the side of the unit, and cords 
give a connection to the earphones 
and batteries. Slight modifications 
in the set, and increased power, 
raise its range to about five miles. 


HOLDING PEN SPEEDS CATTLE BRANDING 


A nove holding machine on an Arizona 
ranch replaces conventional lassoing and 
tying of cattle for branding. When a steer 
is driven from a chute into the odd pen 
shown in the illustration, cowboys push a 
lever that forces the walls inward against 


MULTIPLE RIBBONS MAKE 
TYPEWRITER DUPLICATES 


Wirx a new typewriter attachment, as 
many as four copies of a typed letter can 
be made at one time without the use of 
carbon paper. The device feeds a set of 
inked ribbons between the individual 
sheets of paper so that each copy is vir- 
tually an original. Duplicates made by the 
device are said to be free from smudges. 
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the sides of the animal, clamping it tightly 
in place. With the steer unable to kick or 
thrash about, ranch hands claim that it can 
be branded, sprayed, inoculated, and de- 
horned in less time than was formerly re- 
quired for the branding operation alone. 


BABY’S TEETHING RING 
HOLDS NURSING BOTTLE 


TEETHING RING and bottle holder are 
combined in a new nursery aid to mothers. 
Suspended from a baby’s crib or cradle by 
straps, the rubber ring holds the infant’s 
bottle at the correct feeding angle, thus 
eliminating the necessity for parental at- 
tention at meal times. When not in use as 
a bottle holder, the device presents a suit- 
able surface for cutting teeth. 


Teething ring in use for holding nursing bottle 


GAS PRIMES MOTORS FOR COLD STARTS 


AUTOMOBILE and 
airplane motors are 
easily started in zero 
weather with a new 
engine accessory just 
marketed. Attached 
to an engine intake 
manifold, the device 
primes the cylinders 
with propane gas, a 
highly combustible 
petroleum product. 
The inflow of the gas 
iscontrolledbyatrig- 
ger, which is pressed 
for a few moments 
before the operator 
turns on the ignition 
and starter. The 
photograph shows a 
large portable unit 
designed for airports 
and large garages. 


A mechanic priming a plane’s motor with propane gas from a portable unit 
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POCKET MAKE-UP KIT 
HAS FLASH LIGHT 


AvtHoucH no larger than a conven- 
tional cigarette case, a new make-up kit 
for women contains ten separate articles. 
Compactly stored in the convenient unit 
are a mirror, rouge, powder, lipstick, tweez- 
ers, cigarettes, matches, pencil, paper, and 
small flash light. The light unit may be 
used to illuminate the face, or it can 
serve as an independent flash light. 


FLOATING DERRICK LAUNCHES VESSEL 


A derrick replaced the usual greased shipways in the launching of this 130-foot fishing trawler 


Insteap of sliding down greased ways, 
a large fishing trawler recently built in a 
Brooklyn, N. Y., shipyard was launched 
by one of the world’s largest floating der- 
ticks, Although the boat weighed more 
than 150 tons and measured nearly 130 
feet from stem to stern, the huge crane 
hoisted the craft from its construction 


Prof. R, H. Wheeler “writing a book” with pages four feet long and eighteen inches in width 


ODD INSTRUMENT TESTS CAR’S ENGINE 


Connected to an ailing motor, this device locates the trouble 
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Looxtnc like a ra- 
dio microphone, a new 
instrument detects the 
location of irregulari- 
ties that cause faulty 
operation of automo- 
bile engines. When 
the apparatus is con- 
nected to the motor, 
variations in the vac- 
uum in the intake 
manifold are shown 
on a graduated dial. 
A second dial is set at 
a point indicating nor- 
mal motor operation; 
by comparing the two 
dial readings, the ex- 
act nature of the en- 
gine trouble can be 
determined. 


Automatic starter at- 
tached to a radiator hose 


cradle and deposited it in the water with 
hardly a splash. First of a series of new 
fishing boats to be constructed for a New 
England fishing company, the trawler is 
powered by Diesel motors and contains a 
specially insulated, nickel-lined fish hold 
to keep the fish as fresh as possible while 
the boat is bringing its catch into port. 


BOOK WRITTEN BY HAND 
WEIGHS 110 POUNDS 


For use as a research and reference 
guide, Prof. R. H. Wheeler, psychologist 
of the University of Kansas, is preparing 
the mammoth volume shown in the photo- 
graph at the left. Many hours of arduous 
research, writing, editing, and correcting 
were involved in the composition of the 
work, which was written by hand on pages 
four feet long and eighteen inches wide. 
The completed work, which is said to 
weigh 110 pounds, deals with the inter- 
relation of data in various fields. 


STARTS UP 
COLD MOTOR 
TO WARM IT 


ArtacHep to the 
radiator hose con- 
nection, a thermo- 
static device just 
marketed automati- 
cally starts an auto- 
mobile motor in cold 
weather to keep it 
warm and to pre- 
vent the water from 
freezing. When wa- 
ter temperature 
drops to a low point, 
the unit starts the 


motor; when warmed, the engine is shut off. 
Designed for cars parked outdoors or in un- 
heated garages, the apparatus works only when 
both ignition and car doors are locked. 
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NOVEL GREENHOUSE IS MODERNISTIC 


RESEMBLING a giant diamond set on a polished table, a 
modernistic greenhouse has just been opened in Forest Park, 
St. Louis, Mo. Supported on curved metal arches like those 
used in dirigible hangars, the walls of the conservatory are 
made of large rectangular sections of glass held in place by 
vertical metal columns, At the time of the opening, spot- 
lights in the interior bathed the structure in a brilliant glow, 
which was mirrored in the waters of an adjacent pond. Archi- 
tects state that the modernistic design of the glass conserva- 
tory is unique. 


voltage of the car battery. 
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HUGE TANKS 
WASH PRINTS 
FOR MURALS 


Grant photo- 
graphic prints used 
in making mural 
decorations are 
washed in mammoth 
tanks just installed 
in a Chicago, Ill. 
photographic plant. 
By looping the print, 
each tank can ac- 
commodate a_posi- 
tive forty-two inches 
wide and twenty-five 
feet long. Filtered 
water flows through 
the 114-gallon con- 

TESTS CAR HEADLIGHTS _ ‘ainers, which are 

made of stainless 

AuTomosiLe headlights can be tested in steel that is said to 
either daylight or darkness with a new resist’ chemical ac- 
portable electrical device just introduced. tion and prevent 
Held against the headlight lens, the ball- chemical contamina- 
shaped apparatus utilizes a photo-electric tion of the water 
cell to register headlight intensity on a during the process 
small meter. A second meter records the of washing the pho- 
tographic prints. 


VOICE RECORDINGS HELP CORRECT SPEECH 


Stupents at North- 
western University, 
Evanston, Ill., record 
their voices on phono- 
graph disks in order to 
analyze and correct 
their speech. Dr. Paul 
Moore, director of the 
School of Speech at the 
University, explains that 
a speaker's voice gen- 
erally sounds higher in 
pitch to other people 
than it does to himself. 
By recording his voice 
and studying its indi- 
vidual characteristics, a 
student is able to cor- 
rect defects not only in 
pitch but also in enun- 
ciation and tonal quali- 
ty. Records made at va- 
rious intervals may be 
used to detect changes 
in speech, 


College student making a recording of her voice 


“ARTIFICIAL MOUTH” TESTS TELEPHONES 


TELEPHONE transmit- 
ters are tested with an 
“artificial mouth” recent- 
ly developed by telephone 
engineers, Dial tones, 
voice, and sounds of vary- 
ing frequency are pro- 
duced in a special high- 
fidelity loudspeaker and 
directed into the trans- 
mitter. By comparing the 
known sound volume pro- 
duced by the loudspeaker 
with that picked up by 
the phone transmitter, 
the efficiency of the lat- 
ter instrument can be ac- 
curately determined, 


Photographic prints twenty-five feet long are washed in these big tanks 


$5, 
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Boys Build Battleships 


IN NAVY-YARD APPRENTICE SCHOOLS 


By KENNETH M. SWEZEY 


N A dozen navy yards and stations 
of the United States, from Ports- 
mouth, N. H., to Cavite in _the 
. Philippine Islands, the Federal Gov- 
ernment is conducting one of the least 
known, yet one of the most unique and 
thrilling, vocational-training institutions 
in the world. In the Navy Yard Appren- 
tice Schools, more than 1,000 picked 
American boys work on projects ranging 
from hammocks and lifeboats to great 
bombing planes, sixteen-inch guns, Coast 
Guard cutters, and 10,000-ton cruisers. 
Not merely students, but mechanics 
working on actual construction, Navy 
Yard apprentices are paid while they 
learn. Thirty-two hours a week they work 
in machine shops, mold lofts, foundries, 
aircraft factories, and on ships and ship- 
ways. The remaining eight hours they 
spend in classrooms, studying mathemat- 
ics, drawings, English, and the theoreti- 
cal foundations of their chosen trades. 
For four years this intensive training, 
blending “learning by doing” with the most 
advanced programs of related mental 
struction, goes on. At the end of that 
time, apprentices who have “made the 
grade” are given. certificates of service, 
and their a i comes to an end. 
Now recognize ating third- 
class mechani wing more than 


How navy-yard apprentices learn by 
doing: Above, a student boat builder at 
work on a whaleboat; in circle, an em- 
bryo coppersmith forming the back for 
a large exhaust pipe: right, boys re- 
ceiving instruction in mechanical draw- 
ing in a classroom at the Brooklyn 
Navy Yard school for apprentices 
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six dollars a day, their further advance- 
ment is limited only by character and 
ability. Hundreds of apprentice-school 
graduates have climbed to positions re- 
quiring skill and high responsibility. As 
first-class mechanics, estimators, shop mas- 
ters and office executives, earning wages 
up to more than $5,000 a year, these men 
form the backbone of the navy-yard 
civilian personnel, the men who are build- 
ing the amazing new ships, armament, and 
aircraft of the United States Navy. 
Although apprentice schools in the mod- 
ern manner are creations of the last twen- 
ty-five years, apprentice training for naval 
shipbuilders has a long history. Joshua 
Humphreys himself, the pioneer naval 
builder of the United States, began his 
career at fourteen as an apprentice in 
Penrose’s shipyards, on the Delaware 
River. In the construction of every ves- 
sel built in the navy yards of the United 
States since the days of the U.S.S. Con- 
stitution, apprentices have had a hand. 
From the building of the shipways to the 


varnishing of the main truck, from the 
laying of steel keels to the casting of pro- 
pellers and the making of boilers, appren- 
tices, under the guidance of expert me- 
chanics, have performed an important 
part of the skilled workmanship. 

When the 10,000-ton cruisers Philadel- 
phia and Brooklyn slid down the ways in 
the yards whose names they bear, a few 
weeks ago, thousands of hours of appren- 
tice labor had helped in their making. Ap- 
prentice ship fitters helped lay out tem- 
plates in the mold loft, form framing and 
plating in the shops, work on the actual 
construction; apprentice shipwrights laid 
decking, made wooden spars, applied in- 
terior woodwork; apprentice electricians 
wound motors, wired the cruisers for light, 
power, and signaling systems; apprentice 
boiler makers tubed boilers, made tanks, 
welded huge flues. 

Before these cruisers are finally ready 
to sail, boats, propellers, guns, paint, pip- 
ing, awnings, hammocks, and even flags, 
will all have been projects in the training 
of the future master builders of the Navy. 

In the time of Joshua Humphreys, ship- 
yard craftsmen ‘were allowed to ‘select 


their own apprentices and to bring them 
to work with them under private con- 
tracts of 
John P. 


apprenticeship. In 1852, 
, then Secretary of 
ished this practice and 
apprentices wards of the Nav: 
epartment, selected for fitness by 
board of examiners and given sys- 
tematic training by competent in- 
structors. 

The modern apprentice-school sys- 
tem, however, with its classrooms and 
related mental training, has been a 
development brought about by the 
era of steel dreadnoughts driven by 
steam. In the days of sails and wood- 
en ships, a strong arm and a careful 
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A student adjusting an airplane 
engine. Right, boys assembling 
the fuselage of a fast Navy plane 


eye, mixed with common 
sense and a dab of the 
“three R’s,” made good ma- 
terial for any of the few 
shipbuilding trades. The com- 
ing of steel and steam 
changed all this. Almost ov- 
ernight, shipbuilding became 
ience demand- 


backed by first-rate techni- 
cal knowledge. 

Atfirst night trade schools 
were called upon to supply the supple- 
mentary theoretical training. In 1912, to 
meet more fully the varied and specialized 
needs of shipyard workers, the Navy De- 
partment authorized the establishment of 
regular schools right in the yards. The 
passage of the Smith-Hughes Act, in 1917, 
providing Government funds to be used 
toward the salaries of teachers in voca- 
tional-training schools, permitted the 
schools to be brought to a still higher 
standard of efficiency. By virtue of this 
Act, local Boards of Education were en- 
abled to codperate with the Navy De- 
partment by supplying experienced teachers. 

Apprentice schools are now in full op- 
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All boys who complete 
their courses are giv- 
en these certificates 


eration in the navy yards and stations at 
Portsmouth, N. H.; Boston, Mass.; New 
York, N. Y.; Philadelphia, Pa.; Washing- 
ton, D. C.; Norfolk, Va.; Charleston, 
S. C.; Mare Island, Calif.; Puget Sound, 
Wash.; Pearl Harbor, Hawaii; Cavite, 
Philippine Islands; and the Naval Tor- 
pedo Station, Newport, R. I. Apprentices 
for trades in the Naval Gun Factory at 
Washington, D. C., and the Naval Aircraft 
Factory, at Philadelphia, Pa., also are 
trained in the schools of their respective 
yards. 

The amazing complexity of modern 


The U.S.S. Philadelphia, one of 
Uncle Sam's new cruisers built 
with the help of navy-yard ap- 
prentices, before her launching 
at the Philadelphia Navy Yard 


naval construction is demon- 
strated by the number of 
trades offered apprentices. 
Not only may these boys 
learn to be expert shipwrights, 
molders, blacksmiths, paint- 
ers, coppersmiths, boat build- 
ers, and sail makers—tradi- 
tional shipbuilding trades 
but they may train to become 
airplane mechanics, electri- 
cians, boiler makers, sheet- 
metal workers, ship fitters, 
pattern makers, plumbers, pipe fitters, ma- 
chinists, diesinkers, or joiners. 

To be eligible for admission to one of 
these schools, a boy must be between 
sixteen and twenty-two years old, a citi- 
zen of the United States, physically sound, 
mentally capable, and in good health. 
Whenever more eligibles are needed, ex- 
aminations are held by the U.S. Civil 
Service Commission. These consist of 
written tests relating to the trades con- 
cerned. According to ratings received in 
these examinations, candidates are called 
to fill apprentice vacancies, which occur 
in July and December immediately follow- 
ing the semi- (Continued on page 127) 
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Knocked-down glider attached to cable car for trip to mountain summit 


SYNCHRONIZER TIMES CAMERA SHUTTER 


This device shows 
relation of shutter 
time to bulb flash 


'Y USING a new synchronizing device 
invented by General Electric engineers, 
photographers who take action pictures by 
photoflash light can set their shutters to 
open at the precise moment when light 
from the flash bulb is at its brightest. This 
permits fully exposed negatives at speeds 
up to 1/200th of a second. 

The device consists of a small metal 
drum with a round opening in either end 
and a piece of cut film held in a compart- 
ment on one side of the curved outer hous- 
ing. When the trigger of the flash gun, 
operating the shutter and setting off the 
flash bulb, is pressed, light from the photo- 
flash bulb enters one end of the drum 
while rays from a photoflood lamp back of 
the camera pass through the lens and shut- 
ter into the other end of the drum. Re- 
flected onto the film by prisms and a 
spinning rotor, the light rays from both 
sources produce parallel tracks, one short 
and one long, on the film. This shows just 
when the shutter is opening in relation to 
the peak light of the flash. The shutter- 
release mechanism on the flash gun can 
then be adjusted until the shutter opens 
at the moment of highest light intensity. 
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GLIDER RIDES 
CABLE CAR 
TO PEAK 


In orveR to gain 
the greatest possible 
altitude for a take- 
off, Austrian flying 
enthusiasts recently 
transported their 
glider to the top of 
a 4,000-foot moun- 
tain peak by means 
of a cable railway. 
With the machine 
completely dis- 
mantled, its wings 
were strapped to the 
bottom of the cable 
car and its fuselage 
to the side. At the 
summit, the sections 
were detached, and 
the glider was assem- 
bled and launched. 
The high start gave 
the pilot an oppor- 
tunity to seek favor- 


Homemade snowplow in use for clearing walk 


HOMEMADE SNOWPLOW 
Is ELECTRIC 


Uriuizinc a small electric motor sal- 
vaged from a washing machine, Lewis Lar- 
sen of Minneapolis, Minn., constructed the 
homemade snowplow shown in the photo- 
graph above. When it is pushed along the 
sidewalk, a metal apron on the machine 


able air currents scoops up snow and feeds it to whirling, 
that would prolong motor-driven metal blades which force it 
his flight. out through an adjustable chute. An eight- 


een-inch swath can be cleared at one time. 


STRETCHES TIGHT SHOES 


SHoes can be stretched at any point 
where they are tight with a new device. 
Made of metal, the adjustable shoe 
stretcher has a double sole which can be 
fitted to any width shoe; turning a thumb- 
screw forces forward an adjustable lever 
with a bulb-shaped end, and stretches the 
leather at the desired spot. The device 
can be used with shoes of any size. 


Light from a flood 
lampplacedbehind 
the camera passes 
through the shut- 
ter and | 
record on 
for comparison 
with a light track ie 
made by the flash eT 
bulb, as at right 


TRICYCLE RUNS ON AIR 


Compressen arr drives a tricycle of odd 
design developed as an experimental fore- 
runner to a projected air-powered auto- 
mobile. The vehicle’s engine pistons are 
driven by air pressure piped from a metal 
storage tank. A proposed six-cylinder, air- 
powered car de- 
signed on the same 
principle will have 
air compressors re- 
placing convention- 
al springs to gen- 
erate “fuel” for the 
air motor as they 
are operated by 
bumps in the road. 


Motive power for this odd 
cycle is supplied by com- 
pressed air from a tank 
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POWERED by a standard low-priced bis nar nenstty 

automobile engine, one of the latest Powered by the 
types of “flivver” airplanes was recently Putomopile ens 
delivered for inspection to U. S, Depart-  gineshowninthe 
ment of Commerce officials in Washing- Pisture at right 
ton, D. C. Developed by Hayden Campbell 
of St. Joseph, Mo., to bring the airplane of gasoline. Of all-metal construction, the rough ground. Cruising at ninety-five 
into a lower price range, the craft has a pusher-type plane is equipped with a for- miles an hour, the craft will reach a top 
wing spread of thirty-six feet and is said ward landing wheel to prevent inexpert speed of 112 miles an hour. It can take 
to average about sixteen miles to a gallon pilots from “nosing over” the plane on off with a run of 350 feet. 


BLAST 1,000,000-TON MARBLE BLOCK 


WEIGHING more than 7,000 times as much as a modern steam 
locomotive, a gigantic block of marble was recently blasted from 
a famous Italian quarry in one piece. Dislodging the 1,000,000- 
ton chunk of stone required the simultaneous explosion of 120 
heavy charges of dynamite, It is estimated that it will take 2,000 
workmen six years to cut up the marble into standard sections 
for shipment to foreign countries. 


STREAMLINE CLUB 
AIDS GOLF DRIVE 


Scrence has streamlined the 
golf club, Designed by a golf- 
playing physicist, a new club is 
shaped like a bullet to decrease 
air resistance during the golf- 
er’s swing, thus letting the club 
head strike the ball with greater 
velocity. Average golfers using 
the new club are said to have 
increased the distance of their 
drives from ten to fifteen yards. 
As proof of the value of stream- 
lining, it is pointed out that, in 
driving, an ordinary player 
swings a conventional driver at 
a maximum velocity of about 
100 miles an hour, while an ex- 


Streamline golf club, compared with ert’s club head may reach as 
a driver of more conventional design high as 120 miles an hour, 


TIME CLOCK IS TAMPERPROOF 


A TAMPERPROOF time clock recently 
introduced for factories and offices 
prevents employees from “checking 
in” absent or tardy friends. When an b= 
employee presses a button, the ma- 
chine prints the day, hour, and min- a 
ute on a continuous paper tape. The 
printed section automatically moves 
into alignment with a registration 
aperture through which the worker 
signs his name on the face of the tape. 


Employees’ 
natures on t 
are matched with 
the time record 


Spectators watching as the explosion of 120 heavy charges of dynamite 
chopped a 1,000,000-ton chunk of marble from an Italian mountain side 
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Outboard Drives 


Bult to resemble a toboggan, a unique 
water sled constructed by John W. 
Greenwood of Oakland, Calif., skims over 
the water at a top speed of thirty-two 


This is the 
long and short 
of harmonicas 


LARGEST AND SMALLEST 
HARMONICAS COMPARED 


Wnart are believed to be the largest 
and smallest harmonicas in the world are 
displayed in the photograph above. The 
small mouth organ has only the tones of 
a single octave, while the larger one has a 
range equal to that of a full-size piano. 


GAUGE SHOWS WHEN CONCRETE IS DRY 


To DETERMINE when new concrete has 
dried sufficiently for wooden flooring to 
be laid over it, Government experts have 
developed an instrument consisting of a 
humidity gauge set in a moisture-tight, 
disk-shaped shield. When 
the shield is laid over 
concrete, the gauge re- 
sponds to moisture 
evaporation, showing 
whether flooring can be 
laid without danger of 
swelling and buckling. 
The device is shown in 
use at the right. 
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Odd Water Sled 


miles an hour. The craft weighs only 
sixty-five pounds, including its fourteen- 
horsepower outboard motor, which is 
clamped in a notch cut out of the stern 


COLLECTION OF 
OLD WATCHES 
SEEKS AN OWNER 


Four HUNDRED watches 
of various sizes and types 
were included in the estate 
of Joseph Vlasek, who died 
in Los Angeles, Calif., re- 
cently without leaving a will. 
Temporarily held by a pub- 
lig administrator. the time- 
pieces are mostly antiques, 
some dating as far back as 
the end of the seventeenth 
century. One of the most 
valuable of the watches in 
the collection was made in 
1700 by James Lloyd, a well 
known watchmaker of Lon- 
don, England. If no heirs 
put in an appearance to 
claim the 400 valuable 
watches, the collection may 
be offered for sale to a 
public museum, 


In a wreck, spokes bend to prevent injury 


John W. Greenwood, of Oakland, Calif., 
on his outboard-powered water sled. At 
left, a close-up of the unique craft 


of the hull. The operator lies prone on 
the deck and steers the craft sled-fashion 
with a crossbar that is connected to the 
steering mechanism of the motor by mea 
of ropes. The toboggan effect of the un- 
usual water sled is heightened by a low 
railing which runs along either side of 
the deck. It is said that the water sled 
handles easily on sharp turns and gives 
as thrilling a ride as a real sled. 


A collector's death left these 400 antique watches unclaimed 


SPRINGS MAKE 
WHEEL SAFE 


STEEL SPRINGS replace 
solid spokes in a new 
safety steering wheel 
that can be attached to 
the steering post of 
any automobile. In case 
of a serious accident, 
the springs bend and 
“give,” preventing the 
wheel rim from injur- 
ing the driver. In or- 
dinary driving, they are 
said to cushion road 
shocks. 
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Ant Homes Show Insect Life 


FUE MILLION live harvester ants, captured with 
spoons, inhabit 50,000 miniature “villages” con- 
structed by a Monterey Park, Calif., craftsman and 
workmen under his direction. Inspired by his own ob- 
servation of the insects at work near his home, he has 
designed ant houses with glass walls that expose to view 
all the underground activities of the insect colony. The 
narrow inclosures of wood and glass contain earth that 
has been screened, moistened, and 
packed tightly to prevent cave-ins 
when the ants start tunneling. Gayly 
painted cut-outs, representing homes 
and buildings, add a decorative 
touch, From ten to 200 ants 
are placed in each “village,” ac- 
cording to its size. Food is pro- 
vided by weed seeds mixed with 
the earth, and a medicine drop- 
per applies moisture, as needed, 
to'a sponge which serves as a 
reservoir, Through the trans- 
parent walls, observers can 
watch the ants dig burrows, 
build rooms, store food, care 
for their young, fight battles, 
and bury their dead. The har- 
vester ant is specially suited 
for use in the man-made insect 
colonies because it does not at- 
tack wood, and therefore can- 
not destroy the many wooden 
parts of the “village.” 


PIPES BRING GAS 1,200 MILES 


aa\ 


This valve controls the supply of natural gas 
piped to Detroit, Mich.,from Texas. A section 
of the 1,200-mile line is pictured at the right 


Wis the completion of the longest gas 
pipe line in the world, Detroit, Mich. 
becomes the latest great city to enjoy the 
advantages of natural gas. The~ conduit 
delivers 60,000,000 cubic feet a day, piped 
across the country under high pressure 
from wells in the Panhandle region of 
Texas. Detroit’s 1,500,000 gas-burning ap- 
pliances, which formerly consumed manu- 
factured gas, had to be fitted with new 
burners at a cost of $2,000,000 to the local 
gas company, but it is expected that in- 
creased consumption will soon offset the 
outlay. Natural gas costs the householder 
less for each cubic foot and contains twice 
as much heat as manufactured gas. 
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< the completed 


Screened earth 
being poured be- 
tween panes of 
glass to form an 
ant “village.” 
At left, captur- 
ing ants in a 
spoon. Right, 


“village” is sup- 
plied with wa- 
ter through a 
medicine drop- 
per, and with 
seeds for food 


WRENCH HAS PRESSURE GAUGE 


Wuen is a nut tight? A new socket wrench with 
a built-in dial, which shows the exact amount of pres- 
sure being applied, eliminates the uncertainty of de- 
pending upon a sense of “feel.” The tool is declared 
especially useful when all the nuts on a single job are 
to be adjusted uniformly, as in tightening the studs 
of a reconditioned cylinder head for an automobile 
motor. Turning each nut until the dial registers a de- 
sired tension avoids distorting the block, which would 
cause improper piston clearances that result in low 
engine efficiency. 


PORTABLE PHONES USE 
LIGHTING CIRCUIT 


A compLeETE, portable com- 
munication system for home, 
office, or factory is provided by 
a pair of telephones of new de- 
sign which require no intercon- 
necting wires. When the radio- 
like instruments are plugged in- 
to any convenient light sock- 
ets or wall outlets, each one 
becomes a combination trans- 
mitter and receiver, the wires 
of the electric-lighting system 
serving as the transmission line. 
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Sixteen Men 
Ride Under 
Plane’s Wing 


OrIGINALLY designed as a two-seater, a 
small Russian biplane has been remodeled 
into an emergency transport capable of 
carrying sixteen passengers. Eight men 
slide into compartments constructed on 
the underside of each lower wing, and are 
protected by a hinged, streamline wind 
screen, The experimental craft was de- 
veloped as an aid to the Soviet military 
experiment of flying parachute-equipped 
troops behind enemy lines (P.S.M., Feb., 
°36, p. 38), and also as a possible means 
of transporting freight economically. In a 
test flight, the unique transport is said to 
have reached a speed of 180 miles an hour. 


MOUSE SINGS ON RADIO 


BIttep as the singing mouse, Minnie, a 
pet at an Illinois children’s home, recently 
broadcast her musical squeaking from a 
Chicago, radio station. The gifted rodent, 
whose ability to make voicelike sounds 
has interested zodlogists, was placed in a 
glass cage with the studio microphone sus- 
pended above its perforated top. 


Russian plane equipped with compartments under its lower wing for carrying soldiers or freight 


TELEPHONE POLES TELESCOPE 


WEIGHING less than one third as much as con- 
ventional wooden types, new telescoping poles 
for telegraph, power, and telephone lines are 
made of lightweight steel. Elliptical in shape, the poles are 
made in standard sections of varying diameter which can 
be jointed together to form shafts of any desired height. 


Sections of telescoping metal 
pole nested for carrying and, 
left, being raised by one man 


MOVIES SHOW HOW CELLS IN BLOOD REMOVE DEAD TISSUE 


Macnirtep more than 1,000 times, 
stills taken from_slow-motion moving 
pictures made by Dr. Warren H. Lewis 
of the Carnegie Institution, Washington, 


D. C., show how the white cells in human 
blood swallow up and destroy pieces of 
dead tissue in the blood stream. Living 
in a free state, the macrophage cells rush 


to any bruised or diseased spot to attack 
and destroy bacteria, waste, or damaged 
tissue, by the process of digestion shown 
in the series of photographs below. 


A white blood cell about to at- 
tack two pieces of dead tissue 
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Two minutes later: It has taken 
the dead cells within its walls 


Twelve minutes later: The waste 4 Eighteen minutes later: The two 
cells are much reduced in size 


dead cells have been digested 
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oe 5 menue IN GREAT CIRCLES IN THE 
\. GLARING SUNLIGHT OF THE UPPER AIR, 
THE EAGLE NEEDS AN EYE SHIELD. 
SONATURE HAS EQUIPPED HIM WITHA 
| HEAVY, OVERHANGING BROW TO SHIELD 
HIS POWERFUL EYES FROM THE SUNS 


SLT sR SN 


B 

7 Awp, SPEAKING OF 
EYES'--THE EAGLE, 

) LIKE ALL OTHER BIRDS, 
HAS A TRANSPARENT 

THIRD LID FOR 

EACH EYE. WORKING 

LIKE A CAMERA 

SHUTTER, IT KEEPS 

THE EYE CLEAR OF 

DUST MOTES AND 


OTHER FOREIGN 
PARTICLES 


FISH, on THE OTHER HAND, DO NOT NEED EYEBROWS OREVELIOS, 
EITHER TRANSPARENT OR OPAQUES WHERE THEY LIVE, THERE 


1S NO GLARING LIGHT, AND THE TRANSPARENT CUSHION OF WATER 
GUARDS THEIR EYES FROM DIRT AND INDURY 


Suamarine PERISCOPES ARE 


SDs sean Lassa 


OLD stuFF TO THE FROGS iis By 7 = Seana 
EYES ARE SET IN BUMPS THAT we | 
STICK OUT OF THE TOP OF HIS GUS (MISSED. 


HEAD, SO THAT HE CAN KEEP 
HIS BODY HIDDEN UNDER 

WATER WHILE WATCHING FOR MAGER j 
FOOD OR DANGERS } 


noe: rm 


Tut SNAKE, 


TOO, HAS A TRANS- | 
| 


ER 


PARENT EYE SHIELD 
ACLEAR, HORNY 
WINDOW PANE 
THAT PROTECTS 
ITS EYES FROM 
PRIERS AND DIRT j 


AS IT CRAWLS W, i 

OVER THE G2ouND. HAT MAKES A FLY so HARD TOHIT Is THE 
IT SHEDS THIS FACT THAT HE HAS AN ALL-SEEING EVES ON 

EVE PLATE WITH EITHER SIDE OF His HEAD 15 A CLUSTER CONTAIN- 

ITs skin 4 ING THOUSANDS OF EYES, EACH FOCUSED IN A i 

DIFFERENT DIRECTION f THE DRAGON FLY Has j 

a A BATTERY OF 13,000 EYES / i 
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Latest [Inventions 


FOR THE 


OUSEHOLD 


FOOLPROOF SHAKERS. No danger 
of mistaking pepper for salt with these 
new shakers made of aluminum with 
bases of a plastic material. The perfor- 
ations in the top of the salt shaker form 
an “S” and those on the pepper a “P” a 


a 
“@ 


REFRIGERATOR FOOD SAVER. A set of 

food containers that fit in a sliding 
is a handy feature of a semi frigerator. 
je to keep 
in a minimum of space. Another 
compartment holds fruits and vegetables 


MILK-BOTTLE COVER. Placed over a bottle of 
milk at the time of delivery, the insulated cover 
shown at the right locks around the bottle and pro- 
tects it from animals, dirt, and extreme cold or 
heat. Pressing a handy lever releases the bottle 


CINNAMON MIXING STICKS. Used | 

instead of the familiar glass rod i 

| ed sticks of cinnamon gi 
i 


ad 
4 vor to drinks .d with them. They are. 
said to rprisingly long time |} 


Tee 


SERVES SIRUP 
“© WITHOUT MESS 


Sirup, catchup, honey, and 
similar liquids are served 
neatly with the dispenser 
pictured at the right. When 
a lever is pressed, the 


FRUIT-JUICE EXTRACTOR. When a half mld comes out at the bottom. 
lemon or orange is placed in the rounded bowl After using, the bowl is put 
of this device, the spring handle is squeezed in the receptacle also shown 


to press the wire reamer against the fruit. 
Turning the handle extracts the juice, which 
is poured out by tilting the bowl as shown 
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| EXTENSION TABLE OUTLET 


A handy outlet for electrical table ap- 
pliances is provided by the portable 
stand seen at the right. Several wires 
can be connected to it without tangling. 
It also is specially useful for ironing 


MAKES FOAM FOR CLEANING. With 
the appliance illustrated below, a stiff, 
lathery, “dry” foam is produced for clean- 
ing woodwork, upholstery, carpets, and 
many other things. A special fluid is put 
into the jar and a hand pump works up the 
lather, which is forced out at the nozzle 


BASKET CASTERS 
Baskets used to hold 
laundry 


and similar 


by means of a device 
pictured at the right 
An adjustable frame, 
clamped to the bottom 
of the basket, bears 
four sturdy casters 


LAMP HAS OUTLET IN BASE 

An outlet in the base of the table lamp 
below provides a handy place to plug in 
a table radio, curling iron, vacuum clea 
er, or other electrical appliance. The out- 
let does not mar the lamp's appearance 


DEEP-WELL 
ELECTRIC 
COOKER 


Supplied as part of 
the equipment of a 
new electric range, 
this portable cook- 
er can be used to 
prepare a complete 
meal anywhere that 
power is available. 
When not in use, it 
is kept in a drawer 
of the range, as 
illustrated above 
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IS OUR SUN SURROUNDED BY 
A DUST RING LIKE SATURN'S? 


The most common theory to ac- 
count for the weird glow seen in 
the plane of the ecliptic is that 
the sun has a disk of meteoric 
particles like the “rings” of 
Saturn, shown at extreme left 
as they would appear from an 
imaginary rocket ship. By spat- 
tering a pane of glass with paint 
and sighting across a miniature 
earth, as illustrated, you can see 
a replica of the “zodiacal light” 
as in the inset. Above, the light 
itself as seen from a ship at sea 


(Shost Lights in the Sky 


.. EASY EXPERIMENTS DEMONSTRATE 
*ZODIACAL LIGHT’ and ‘COUNTERGLOW’ 


F YOU could fly in an interplanetary 

rocket to Saturn you would see a 

remarkable spectacle as your craft 

approached the “ringed planet” of 
our solar system. The gigantic ring of 
meteoric particles encircling the planet, 
seen from its edge, would loom high into 
the sky, and, as you came within 50,000 
miles or so, would become a great wedge 
of light extending up from Saturn’s hori- 
zon. The wedge of light would be, of 
course, one end of a long oval, formed by 
Saturn’s ring, when seen in sharp per- 
spective. 

If, as many astronomers believe, our 
sun also is surrounded by an enormous 
flat ring of meteoric dust, with the earth 
near its edge, we might expect to see a 
similar oval wedge in our sky after dark 
or before sunrise—as we look across one 
side of the ring. And, as a matter of fact, 
this is exactly what we do see, if we look 
for it! This luminous wedge is called the 
“zodiacal light,” and its appearance in the 
earth’s sky is shown in one of the illus- 
trations. 

A simple experiment will explain the 
ring’s shape, as seen from the earth, still 
more clearly, 

To represent the ring, or disk, of dust 
lying in the ecliptic plane around the sun, 
I spattered some white water-color paint 
upon a large pane of window glass. When 
I held this pane (representing the plane 
of the earth’s orbit around the sun) edge- 
wise, and looked across the ring of paint 
in perspective and across a small ball 
glued to the glass to represent the earth, 
an arc of the ring became wedge-shaped 
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and strongly resembled the zodiacal light 
cone seen on the earth’s horizon after 
dark. The small inset in the photograph 
illustrating this experiment was taken 
across the ring of paint on the pane of 
glass, and forms an interesting compari- 
son with the ring of Saturn and the zodi- 
acal light. 

Tf you have never observed the zodiacal 
light, you must know both where to look 
and when to look, for it is not always 
visible as plainly in north temperate lati- 
tudes as it is in the tropics. 

In lands near the equator, where the 
sun’s path rises at a very high angle with 
the horizon, the oval cone of light streams 
up clear of the horizon’s haze every night, 
and is plainly visible after dark. But in 
the latitude of New York, where the 
ecliptic often is at a low angle, even a 
thin layer of mist will hide the glow. 
Accordingly, you must look for the faint, 
luminous wedge in the western sky after 
sunset from February to April, and in 
the eastern sky before dawn from August 
to October, when the sun rises at a great- 
er slant to the horizon. 

Tf the night is very clear, and the moon 
absent, you may see both the eastern 
and western wedges at once, with their 


By 
Gaylord Johnson 


tips connected clear across the sky by a 
faint band of light, six or eight times the 
width of the moon. Under these condi- 
tions you will probably also see the 
“counterglow” as an oval enlargement of 
the band, something like the gem on a ring. 

The counterglow, or “Gegenschein,” is 
usually round or oval and varies in size. 
It is a very faint nebulous patch, so faint 
that even near-by bright stars or planets 
can make it become entirely invisible. 

The counterglow is so named because 
it is always exactly “counter,” or opposite, 
to the sun. Accordingly, it goes the round 
of the zodiacal constellations once every 
year. In the latitude of New York, it is 
best seen in September and October, when 
its ghostly shape appears in the constella- 
tions of Aquarius and Pisces. It can never 
be seen in June or December, because it 
is then crossing the Milky Way, whose 
light drowns it completely. 

This strange ghost of the sky has been 
explained by several theories, two of which 
can be illustrated by simple experiments 
with everyday materials. 

The first requires only a strip of tin 
or silvered cardboard. If you stand with 
your back squarely to an unshaded lamp 
bulb, as shown in one of the photographs, 
and bend the strip of shiny metal or card- 
board into an arc, you will see the re- 
flection of the lamp very strongly at the 
spot that is directly in front of you and in 


POPULAR SCIENCE MONTHLY 


WHERE TO POOKS FOR THE COUNTERGL Ow. THROUGHOUT THE YEAR 


ARIES 


Nov.4 Oct.t 


line with both your eye and the lamp. 

This experiment shows how the light 
of the sun is thought to be reflected from 
a ring of meteoric dust lying between the 
orbits of Mars and Jupiter, thus forming 
the counterglow. The bent silver paper 
or tin strip represents part of the ring 
of meteors, and the luminous reflections 
opposite the lamp, the counterglow oppo- 
site the sun. 

The same astronomers who believe that 
the zodiacal light is caused by the sun’s 
light reflected from a giant disk of me- 
teors within the earth’s orbit, think that 
the counterglow is produced by light re- 
flected back from a ring of meteoric dust 
far outside of its path. 

Some interesting calculations recently 
made by astronomers at Mount Wilson, in 
California, show what a surprisingly smali 
number of meteoric particles would be 
necessary to produce the ghostly spectre 
of the zodiacal light. The phenomenon 
would be accounted for if, inside the 
earth’s orbit, there were particles only one 
millimeter in diameter, at an average dis- 
tance of about five miles apart! 

This all sounds very convincing, ‘but 
there is another entirely different theory 
to be considered. It was advanced by the 
late Prof. E. E. Barnard, one of the fore- 
most authorities in modern astronomy. 

Professor Barnard denied the theory 
of meteoric rings entirely. Instead, he 
contended that the zodiacal light, counter- 
glow, and zodiacal bands are all produced 
by simple extension of twilight. The sun’s 
rays, he explained, are merely bent through 
the atmosphere on the dark half of our 
globe. 

At the point exactly opposite the sun, 
the rays of diffused light, meeting from 
all directions, produce the brighter area 
called the counterglow, in the same way 
that the beams of two flash lights, cross- 
ing, produce a more luminous spot where 
their rays join. 

When I tried to think of simple ma- 
terials for testing and illustrating Bar- 
nard’s theory, I hit upon a spherical beer 
glass and a rubber ball about a half inch 
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PISCES wae 
Sept 


CAPRICORNUS Pe 
| SAGITTARIUS: 
July 


Aug “june 


This chart of the zo- 
diac gives the place 
of the counterglow 
at various times in 
the year. To illus- 
trate this faint patch 
of light seen in the 
sky on the opposite 
side of the earth 
from the sun, hold 
a strip of shiny tin 
or silver paper 
curved as seen at 
the left, with a light 
behind your head. 
The surface of the 
metal will reflect 
the light like the 


bit. At right is the 
actual counterglow 


BALL ON 
"TRIPOD" 
OF PINS 


smaller in diameter. To 
cut off reflected light from 
the stem and base, I stuck 
a disk of blackened adhe- 
sive tape inside the bot- 
tom of the glass and 
wound a band of black 
paper around the stem. 
Three pins, stuck into the 
ball like the legs of a tri- 
pod, supported it inside 
the glass so that a quarter- 
inch space was left 
all around, and this 
space was filled with 
water. A rubber band 
stretched under the 
base of the glass and 
over the top held the 
ball down in the wa- 
ter, creating a satis- 
factory working mod- 
el of the earth with 
its surrounding film 
of atmosphere. 

When this model 
was interposed be- 
tween my eye and a 


‘The rays of a lamp are bent around the ball 
and focused at a point on the opposite side, 
simulating the supposed action of sunlight 
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With a beer glass and a rubber ball, you can demonstr 
other theory of the counterglow. 
disk of blackened adhesive ta 
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BLACK DISk 


PAPER COLLAR 


leeve of black paper 
ippress unwanted reflections 


The ball is supported inside the glass and 
surrounded by a layer of water to represent 
the film of atmosphere that surrounds the earth 


small seven-watt frosted electric-light 
bulb representing the sun, I was surprised 
and delighted to see that a counterglow 
was actually produced on the side of the 
ball exactly opposite the bulb. You can 
see it for yourself by performing the ex- 
periment. 

These two opposing opinions about the 
zodiacal light and the counterglow furnish 
an example of the way in which the same 
phenomena can be accounted for by en- 
tirely different theories. Nearly all the pop- 
ular textbooks on astronomy accept the 
ring-of-dust theory, yet the principle ap- 
plied in Barnard’s view can be demon- 
strated with equipment as simple as a 
beer glass and a rubber ball! 
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INTS that rival the rain- 
bow, and mystifying 

changes of hue, are easy 

to produce in your home 
laboratory. Among the compounds of 
manganese, iron, copper, and chromium 
on your laboratory shelf, you will find 
ample material to yield a fascinating va- 
riety of shades. Not only are experiments 
with colors pretty to look at, but in many 
cases they have real practical value in 
testing household and chemical prepara- 
tions. 

You might not think of manganese as 
a colorful substance, from the dull ap- 
pearance of one of its compounds, man- 
ganese dioxide. But try mixing some of 
the black powder with sodium hydroxide 
—or ordinary lye—and a few crystals of 
sodium nitrate or potassium nitrate. Heat 
the mixture in a tin-can lid to as high a 
temperature as possible. The chemical 
reaction that takes place between these 
colorless materials produces sodium man- 
ganate or potassium manganate. Dissolve 
some of this residue in water, and the so- 
lution will be green. 

Now, merely by blowing your breath 
into this solution through a tube of 
glass or rubber, you can produce a sur- 
prising change in its color. It first turns 
red, and then violet. The carbon dioxide in 
the air you exhaled transformed the green 
manganate into a purple permanganate. 

Another interesting color effect occurs 
in a simple test that you can apply to de- 
tect the presence of iron in medicinal 
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In the striking ex- 
periment illustrated 
at the left, the re- 
fraction of light by 
finely divided parti- 
cles suspended in a 
liquid gives the ef- 
fect first of a clear 
sky, then of a yellow 
dusk, and finally of 
red sunset, An elec- 
tric bulb in the can 
under the cylinder 
H 2 throws light upward 
through the liquid, 
to be reflected by a 
tilted mirror. The 
drawing below shows 
a simpler arrangement 


tonics, raisins, or soil. First heat the sub- 
stance to be tested in a porcelain evapo- 
rating dish, until all the combustible part 
of the sample has been burned away. 
When the residue has cooled, add several 
drops of nitric acid. Heat the paste very 
gently. Dilute the contents of the vessel 
with water and continue heating, to dis- 
solve the iron that has been left behind as 
iron oxide in the first heating operation. 

Now place a drop of the resulting iron 
solution in a test tube and add a few drops 
of a solution of ammonium thiocyanate 
(also called ammonium sulphocyanide). 
The liquid takes on a beautiful red color, 
which is due to the formation of iron 
thiocyanate. If you do not know whether 
a substance contains iron, and the red 
color appears when you perform this test, 
then it is extremely likely that iron is 
present. 

This experiment can be reversed—that 
is, you can make the reaction run back- 
ward and cause the red color to fade. Put 
about a quart of water in each of two 
containers; milk bottles, vases of clear 
glass, or regular chemical graduates will 
serve. In one, dissolve about half a gram, 
or a crystal half the size of a pea, of 
ferric chloride. An equal quantity of am- 
monium thiocyanate should be dissolved 
in the other. Mix the solutions, and the 
red color of iron thiocyanate appears. 


xperiments 


SHOW 


HOW CHEMICALS 


BE TESTED 


A typical “titration” test, in which a change 
of color indicates when enough of a chemical 
solution has been added to produce an effect 


Now add several cubic centimeters—a 
teaspoonful or so—of strong ammonium 
chloride solution, and you will see the 
color grow paler. It will not disappear 
entirely, but it fades enough to demon- 
strate the important fact that a chemical 
reaction may be reversible. 

The color-producing reaction could be 
summed up, “ferric chloride plus am- 
monium thiocyanate produces iron thiocy- 
anate plus ammonium chloride,” and the 
decolorizing reaction is described simply 
by reading the other way. The same 
chemicals are present, all the time. They 
tend to interact with each other in every 
possible fashion. There is nothing mys- 
terious about what makes the color deep- 
en in one case and fade in the other. 
Which way the reaction goes, as a whole, 
depends upon the preponderance, or rel- 
atively high concentration, of one or an- 
other of the various chemicals involved. 
Adding an excess of any one of them 
swings the balance toward the opposite 
direction. On the other hand, a reaction 
is not reversible when one of the prod- 
ucts escapes completely from the rest— 
as a precipitate or a gas, for example— 
and so this type always goes in the same 
direction. Whole volumes of chemistry 
are compressed in these simple laws; 
they go a long way toward explaining 
why all chemical reactions happen. 
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While you have the red-colored iron 
thiocyanate solution, pour some of it into 
a flask, add a little ether, and shake the 
mixture. When you stop agitating the 
liquid you will find the color concen- 
trated in the layer of ether. You can 
exhibit the experiment as a feat of 
chemical magic that extracts the “es- 
sence of color” from the red fluid. 

Interesting color changes may be pro- 
duced in the familiar blue solution that 
you obtain when you dissolve crystals of 
copper sulphate in water. Add a few 
drops of household ammonia to the so- 
lution, and a light-blue precipitate of cop- 
per hydroxide appears. When you add 
more ammonia, stirring the liquid mean- 
while, the precipitate redissolves and the 
solution takes on a deep, intense, azure- 
blue color. The appearance of this hue, 
when ammonia is added to a solution of 
unknown ingredients, serves as a test for 
copper. Enough ammonia should be used 
to produce a strong odor from the fluid. 
The tint is distinct from the blue color 
of copper sulphate solution, and is pro- 
duced by the chemical combination of 
the copper and ammonia. 

The blue tint of solid copper sulphate 
crystals may prove impermanent. Those 
in your reagent bottle may have de- 
veloped white spots. However, that does 
not mean that they are spoiled or unfit 
for use in experiments. It simply shows 
that they have lost some of their “water 
of crystallization,” the moisture normal- 
ly imprisoned in the crystals. Touch the 
whitish spots with a drop of water or 
expose the crystals to humid air, and 
their natural color is restored. 

You can drive off the water of crystal- 
lization artificially and turn copper sul- 


By 


Raymond B. Wailes 


phate crystals into dry or “anhydrous” 
copper sulphate by heating them in a test 
tube, a crucible, or the lid of a tin can. 
A white powder results, which can be 
turned blue by adding a drop of water. 
This affords a test for the “absolute” or 
water-free alcohol used in some types of 
laboratory work. If a preparation labeled 
“absolute alcohol” turns the white powder 
blue, then it is contaminated with water. 

If you have cupric chloride, another 
copper salt, in your laboratory, try dis- 
solving some crystals in a very small 
amount of water. The resulting solution 
will be yellow. Add just a little more 
water, and it becomes green, while further 
dilution turns it blue. Similar color 
changes occur when cupric bromide is 
dissolved in various quantities of water. 

Most of the familiar salts of chromium 
are highly colored, and so are their so- 
lutions. Some of the latter exhibit the 
curious property of changing color when 
heat is applied to them. Dissolve some 
chrome alum (potassium chromium sul- 
phate) in water, and the solution will be 
bluish red. Heat it to about seventy de- 
grees centigrade, however, and it turns 
green. 

The keen eye of a good chemist readily 


Folded Filter Paper Makes Funnel Unnecessary 


T° FILTER small quantities of so- 

lutions, a disk of filter paper may 
be folded into the shape of a pyra- 
mid and slipped right into the mouth 
of a test tube, without requiring a 
funnel as a support. The accompany- 
ing diagrams, illustrating each step in 
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creasing the paper, show how the 
useful little trick is done. Three 
thicknesses of paper on every side 
give the filter enough firmness to 
enable it to hold its shape when filled 
with liquid. Its tapering form makes 
it grip the tube neck firmly. 


FOLD HERE 


A disk of filter paper, folded into a pyramid as shown in the drawings, and 
into the mouth of a test tube, will filter small quantities of liquid without a funnel 


In this experiment, blowing your breath through 
a solution causes it to change color amazingly 


recognizes slight but significant color 
changes. Dissolve potassium bicromate 
(also called dichromate) in water, and you 
will obtain a reddish-orange solution. If 
you add a solution of potassium hydrox- 
ide or potassium carbonate, drop by drop, 
no visible change will occur for some time, 
Finally, however, the solution will take on 
a yellow hue, showing that all the potas- 
sium bichromate has been changed into 
potassium chromate. If you do not have 
a burette (a graduated glass measuring 
tube) to use as a dropper, you can im- 
provise a substitute by fitting a medicine- 
dropper tip to a narrow glass tube, with 
the aid of a one-hole cork. The color 
change or “end point” of the reaction 
will be easier to see if you lay a sheet 
of white paper beneath the beaker or flask 
of solution. You need not bother to 
measure the quantity of liquid added, as 
a professional chemist would do with his 
graduated burette. This operation, called 
“titration,” finds wide use in chemical 
analysis when the quantity of a substance 
in a solution is to be determined. 

You can recover the potassium chro- 
mate produced in this experiment, for 
future use in your laboratory. Simply let 
the solution stand in a warm place for 
several days or a week, loosely covered to 
keep out dust, until the liquid evaporates. 
Then remove, bottle, and label the pale 
yellow crystals that remain. 

All the hues so far described are the 
actual colors of chemical compounds or of 
their solutions. A different sort of color 
effect, resulting from the refraction of 
light by “colloidal” or finely divided 
particles suspended in a liquid, makes a 
striking laboratory demonstration. 

This pretty display might be named 
the “blue sky, yellow dusk, and red sun- 
set experiment.” It was first observed by 
John Tyndall, famous British physicist of 
the last century. To reproduce it you 
will need a tall cylinder of clear glass, 


such as a (Continued on page 126) 
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Help Your Microscope 


How To Use Simple Chemicals To Bring Out 
The Obscure Details of Your Specimens and 
Reveal New Wonders to Y our Magic Lenses 


By Morton C. Walling 


] The first step in staining a specimen of blood. 
Spread the blood into a thin film or smear, either 
on a Slide, as shown, or between two cover glasses 


2 Dry, fix with alcohol, and apply the stain. Use a 
medicine dropper, or, for stains that act slowly, 
immerse completely, as shown on the opposite page 


3 The stain, in this case a commercial product, is 
rinsed away with water. Distilled water is, of 
course, best. Dry the slide, keeping it free of dust 


4 After drying, the. specimen is ready for examina- 
tion. Although the blood smear is surprisingly du- 
raole, attach a cover glass permanently with balsam 
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AN you give information 
about any of the follow- 
ing stains and reagents, as 


to use, and the prepa- 
ration and treatment of the speci- 
men?” 

That is what one microscope fan 
asks. And he lists exactly thirty- 
nine items, some of which are com- 
monly used in microscopy, and 
some of which are seldom men- 
tioned outside of a well-supplied 
laboratory. But his question is 
typical of a great many asked by 
amateur —_microscopists—questions 
justified by the importance of 
stains and other chemicals in the 
proper pursuit of this fascinating 
hobby. 

The use of aniline dyes and other. 
staining materials in microscopy is, 
very frequently, much like the ad- 
ministering of a magic potion. The 
resulting changes are so wonderful 
and beautiful that, to the observer 
who has never before seen anything 
of the kind, they are little short of 
miraculous. 

Stains are applied to specimen 
material for several reasons. They 
color otherwise indistinct objects 
and make them easy to see. Bac- 
teria provide an example. They 
color parts of objects, making them 
stand out from other parts. Some- 
times two or more colors are used 
for this. Thus, in work with animal 
tissues, it is a common practice to 
stain cell walls one color and nuclei 
another. Stains add to the beauty 
of an object, such as the cross sec- 
tion of a plant stem. This may not 
be of. primary importance to the 
scientist, who is trying to differ- 
entiate between parts of the struc- 
ture rather than make them more 
beautiful; but to the amateur, who 
is pursuing his hobby largely be- 
cause it is fun, this reason for 
staining may be more important 
than the others. 

Specimens may be stained either 
in bulk or in sections. That is, 
chunks or pieces of the material, 
or the whole insect or small animal, 
may be immersed in the stain; or it 
may be sliced into thin sections and 
each section stained after it has 
been transferred to a slide. The 
second method is perhaps the bet- 
ter, where material is sectioned. Of 
course, bacteria, very small insects 


and the like are stained in bulk, but they 
are handled very much as if they were 
sections. 

Generally speaking, microscope stains 
can be classified into three distinct groups 
of materials. The first group, consisting 
of common household substances like 
iodine, are particularly popular with the 
amateur because they are inexpensive and 
readily available. Eosin, a red dye, and 
methylene blue are good examples of the 
second group of stains which consists 
mainly of substances that belong definite- 
ly to the art of microscopy. The third 
class is a group of commercially prepared 
stains sold under brand names like patent 
medicines. These commercial stains, as 
well as those in the second group, can be 
obtained from any dealer in microscope 
supplies. 

Iodine has been mentioned as a readily 
available stain; mercurochrome is an- 
other. As a matter of fact, almost any 
soluble coloring ingredient can be used 
with some degree of success. Household 
dyes and water-color paints sometimes 
work very well. One of the simplest and 
most dependable stains for use with the 
well-known slipper-shaped paramecium is 
ordinary writing ink, and the technique 
is very easy to master. 

Put a drop of water that contains para- 
mecia on a slide, add a cover glass, and 
focus the specimen. Now remove the 
cover and apply a little red ink with a 
toothpick or the head of a pin. When 
the cover glass is replaced, examination 
will show that the staining has made the 
trichocysts, or stinging organs, and the 
hairlike cilia stand out clearly. After 
about four minutes, take a fountain pen 
containing blue ink, and touch its point 
to the edge of the cover glass. Watch the 
reaction through the microscope. As the 
blue ink is drawn in under the cover 
glass, observe the paramecia plunging 
into the advancing wave of blue. The 
cytoplasm, or main part of the single- 
celled creature, turns a beautiful, deep 
red with a purplish tinge; the eyelashlike 
cilia become flame-colored, and the de- 
fensive trichocysts are a deep blue. 

Among the special microscope stains 
which fall into the second classification, 
there are so many useful chemicals that 
it is difficult for the beginner to decide 
which to buy first. The one that should 
be at the head of every microscopist’s 
shopping list, however, is eosin. For gen- 
eral work, both water and alcohol solu- 
tions should be kept on hand. Another 
useful stain, which is particularly suited 
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for work with bacteria and plant ma- 
terial, is methylene blue. Safranine also 


works well with plant tissues, while 
methyl green and neutral red can be 
used for any living specimens. 

Although haematoxylin often is used in 
conjunction with eosin for double-stain- 
ing animal tissues, and with safranin for 
plant material, it also can be used inde- 
pendently for plant life, producing a rich, 
purple color that is well worth observing. 

Select a leaf stem from a plant such as a 
geranium, and cut several thin specimens 
with a wet razor blade. Mix half haema- 
toxylin and half water, and soak one of 
the specimens in it for ten or fifteen 
minutes. Remove the plant material, wash 
it in water, and soak in alcohol for a 
few minutes. Then immerse it in aniline 
oil until clear, and wash for a minute or 
two in xylol to remove the oil. Keep the 
specimen wet with xylol while you are 
examining it under a cover glass. If it 
is a good section, make it a permanent 
mount in balsam, 

Blood is not easy to stain, but it can 
be accomplished with a fair degree of 
success with nothing more than eosin. 

Put a thin smear of blood on a cover 
glass, and allow it to dry overnight. The 
next day, place the cover glass, blood 
side up, on a metal plate, and heat it 
gently for about a half hour. When the 
glass has cooled, apply a drop of eosin, 
spreading it evenly over the surface, and 
allow this to remain for half an hour. 
Next, wash away the excess stain in 
water, and dry the specimen by touching 
a piece of blotting paper to its edge. 
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STAIN SHOWS WHITE 
CELLS IN BLOOD 


Left, unstained 
human blood. The 
white 
just barely 
visible 
after 

the white corpus- 
now bright 
are easier 


cles, 
blue, 
see, 
even the bacteria 
are seen clearly 


corpuscles 


Below, 
staining, 


while 


Whatever moisture remains can be re- 
moved by holding the cover glass over 
a small flame for a few seconds. Put the 
glass, blood side down, on a slide, and 
examine. You will be able to see the 
red corpuscles, or oxygen carriers of the 
blood, stained pink. The white corpuscles, 
not affected by the stain, will not be 
readily visible. A special technique is 
needed to color them. 

For complete staining of blood, and 
for other specimens which present spe- 
cial problems, the amateur is advised to 
use one of the special commercial stains 
that are available. The method of using 
a typical prepared stain is shown in the 
photographs that accompany this article. 
Some of these special formulas are avail- 
able to anyone who consults the text- 
books on the subject, but it is usually not 
worth while to attempt making them up 
at home when they can be purchased al- 
ready mixed at reasonable prices. 

Certain stains require a rather com- 
plicated procedure; others are simple to 
apply. Some are ready for use as soon 
as they are mixed, others have to “ripen” 
for a few days, or even months. Some 
do their work in a matter of seconds, 
others must soak into the specimen for 
several hours, or longer. The staining 
operation is often made more successful 
by the use of various other substances; 
fixers, dehydrating materials, hardening 
agents, solvents, and mounting media all 


Sat 


Staining a slide by complete immersion. Because mi 
soaking, it is worth while to secure a special gl 


stains call for prolonged 
vessel like the one shown 


Cross section of a flower anther stained to make 
the cell nuclei prominent. Note the pollen grains 


are closely related to stains. To help the 
microscopist to make an intelligent choice 
among the numerous stains and reagents 
he needs, a special bulletin has been pre- 
pared, listing the common stains and 
other chemicals used in microscopy, along 
with the properties of each, and direc- 
tions for using them. If you wish to re- 
ceive a copy of this bulletin, send a 
large, stamped envelope to the Micro- 
scope Editor, PopuLAR ScteENCE MonTHLy, 
353 Fourth Avenue, New York City. 
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aws of Science 


SHOWN BY EASY 


HOME EXPERIMENTS 


Gas-Filled Balloon Magnifies Sound 


Tuat sound waves can be bent, just as light waves are “re- 
. fracted” by a lens, is proved by means of a balloon filled with 
q carbon dioxide gas generated by placing limestone in muriatic 

acid, as shown at the left. Hold the balloon close to your ear, 
and sounds such as the ticking of a watch are greatly magnified. 


Focal Length of Lens 
Ts Easily Measured 


Focat LENGTH of a magnifying 
lens can be measured by sighting 
over a nail and through the lens 
at some object about 100 feet 
away. Move your head from side 
to side. If the nail appears to move 
faster than the object, shift it to- 
ward the lens; if it seems to move 
slower, bring it away. When they 
move together, distance from nail 
to lens is the focal length. 


Top Illustrates Spiral Nebule 


You can demonstrate some interesting facts about 
centrifugal force with a large top made from a disk of 
cardboard and a pointed stick. Place several large drops 
of water on the disk and give it a vigorous spin. The 
drops are thrown outward, making spiral tracks on the 
disk. Traced in ink, these’ spirals resemble those seen 
in photographs of spiral nebulz. It also is interesting to 
note that after flying off the disk the drops travel in 
straight lines which, when extended backward, form tan- 
gents of the disk. 
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Test of Polarized Light 


To opseRrve the effects of polarized (one- 
way) light, reflect the light from a blue 
sky with a piece of glass, as above. Hold 
a piece of mica in its path, and a marvel- 
ous color display will be seen. The effect is 
caused by the blue rays from the sky, polar- 
ized as they pass through the atmosphere. 


How Electric Clocks Run 


A NoTcHen tin wheel, rotating between 
the poles of a U-shaped electromagnet con- 
nected in series with a lamp to a 110-volt 
alternating-current circuit, illustrates the 
synchronous motors of electric clocks. 
Started by hand, the wheel will spin at a 
constant rate, as shown by the fact that 
segments painted on a cardboard disk at- 
tached to it will appear to stand still. 


One-Way Light Makes Lamp Vanish 


Two small pieces of ordinary window glass are all you need to demon- 
strate the one-way effect of polarized light. Hold them so that they 
form a seventy-three-degree angle and reflect the light from a lamp 
bulb, as shown in the photograph. When the proper position is found, 
the reflected image of the bulb will be practically invisible, because the 
first reflection polarizes the light and the second glass receives it at such 
an angle that it will not reflect it. Circles marked on the glasses, as 
shown, help in obtaining the position that gives best results, 


POPULAR SCIENCE MONTHLY 
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Floating Speaker Eliminates “Boom” 


VEREMPHASIS of certain frequencies, often made evident 

to the listener by a “boom” or “barrel” effect, especially in 
the bass range, is eliminated by a new loudspeaker mounting. 
Instead of being fastened rigidly to the sounding board of the 
cabinet, the speaker is mounted in live rubber, while a flexible 
spring mounting supports it at the rear. Excessive vibrations 
which an ordinary speaker mounting would transmit directly to 
the sounding board are absorbed by movement inside the flexi- 
ble mounting before they can reach the front panel. 


ee Ge Handy MetalS pools 
he 


HoldHook-upW ire 


= ‘Ss Hook-up wire is now being 
f supplied in twenty-five-foot 
lengths on handy metal spools 
similar to those commonly used 
for adhesive plaster. This is a 
neat and convenient form for 
the workbench. As shown in 
the illustration at the left, sev- 
eral spools can be strung on an 
accessible shelf edge, and de- 
sired lengths can then be cut off 
quickly and easily without the 
remainder getting tangled. Wire 
in a wide range of sizes and in 
different colors of insulation is 
Wire is unrolled from spools and available in this new, conven- 
cut off as needed without tangling ent form, Rear view of speaker, showing spring mounting that absorbs vibration 


Individual S. L Tiny Cathode-Ray Tube 
Sl eineeoaee Aids Experimenters 


Wiri a new low-cost cathode-ray 
tube, the experimenter can provide 
his home laboratory with an inex- 
pensive oscillograph for studying 
electrical wave forms, Only one 
inch in diameter and four inches 
long, the midget unit is in all re- 


spects but size a technical counter- 
Gas jae Pencil points to the screen on which images appear _part of the larger tubes. 


Adjustable Transformer Gives V oltage Control 


PROFESSIONAL-LOOKING terminal boards 
for home-built apparatus are made possi- 
ble by the use of a new individual screw 
lug which fastens to the panel by a single 
machine screw. The small end of the lug 
is bent out slightly to facilitate the solder- 
ing of the permanent inside connections, 


SmootH, stepless voltage control for the need for rheostats or other power- 
A.C.-operated radio and electrical devices wasting elements. Seven models, rated from 
is afforded by a new type of adjustable fifty to 2,000 watts, are available, with a 
power transformer. Having sliding carbon wide choice of output voltages. The unit 
brushes which make contact with an ex- _ illustrated is rated at fifty watts and de- 
posed layer of the windings, it eliminates livers up to ten volts, 


Crystal Pick-up 
Fits on Violin 


Users of sound ampli- 
fiers who are faced with 
the problem of “bringing 
out” comparatively weak 
instruments in an orches- 
tra will be interested in a 
new crystal-type pick-up 
which is placed in contact 
with the tail piece of a 
guitar, violin, or mandolin, 
and responds directly to 
the musical vibrations. The 
crystal element is inclosed 
in an aluminum case, to 
which is attached a twenty- 
Violin fitted with an inconspicuous pick-up to amplify its music five-foot connecting cord. 


Slidingcontacts con- 
trol the voltage of 
thisnew transformer 
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TUNING VOLUME CONTROL 


CONTROL 


CLARK MAXWELL 


ER trying for several years to 
find a convenient yet inconspicu- 
ous place for the radio in our 
living room, I decided to solve 
the problem once and for all by designing 
a special receiver that could be hung on 
the arm of my favorite reading chair. The 
result—the “arm-chair five,” as I have 
dubbed it—is shown in the photographs. 
Now, when I spend an evening reading, I 
have everything that the radio programs 
have to offer right at my finger tips. 

The circuit, as a glance at the diagram 
will show, is a straightforward, tuned- 
radio-frequency hook-up powered by an 
A.C.-D.C. power supply. Using four of 
the newest all-metal tubes, it employs a 
6K7 as a radio-frequency amplifier, a 6J7 
as a biased detector, a 25A6 as the power 
amplifier, and a 25Z6 as the rectifier. A 
fifth tube, a glass unit (185R), is a new 
plug-in resistor which supplies the neces- 
sary filament resistance to reduce the 110- 
volt house current to the required value. 
The use of this tube eliminates the usual 
bulky built-in resistor power cord found 
on most A.C.-D.C. receivers. 

In building the aluminum chassis, I used 
an ordinary commercial two by four by 
nine-inch A.C.-D.C. chassis, drilled to take 
five sockets, as the base. On this, I con- 
structed a superstructure consisting of a 
four by nine-inch aluminum panel sup- 
ported on two five-inch-high, S-shaped alu- 
minum brackets. The panel serves as a 
mounting surface and support for the two 
tuning controls—the two-gang variable 
condenser (C, and C,) and the volume 
control (R,). To obtain the necessary 
rigidity, sheet aluminum at least one six- 
teenth inch thick should be used. 

The five wafer-type tube sockets, one 
tuning coil (L,), and the five-inch dy- 
namic speaker are mounted on top of the 
chassis base, while the fixed condensers, 
resistors, and second tuning coil are placed 
under the chassis. By arranging the parts 
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METAL 
HANGERS 
SUPRORT 

RECEIVER 


HANGERS EXTEND 
‘UNDER CUSHION 


a 


Arm-Chair Radio Set 


es 


‘The “arm-chair five” in use. Housed in a cabinet that is covered with tapestry to match the up- 
holstery, it hooks over the arm of a favorite chair or sofa. Specially designed for the purpose, 
the receiver has its tuning controls placed conveniently on the top, and is both light and compact 


symmetrically, as shown, the weight will 
be evenly distributed and provide good 
balance. 

To give best results, the two matched 
tuning coils (L, and L,) should be Litz- 
wound. These can be obtained from almost 
any dealer in radio 
parts and should be 
bought as a pair or 
set. They can be 
mounted easily on 
the chassis with long 
bolts passed through 
short sections of 
dowel rod to provide 
insulation. 

Little difficulty 
should be experi- 
enced in wiring the 
parts, provided the 
circuit diagram is 
followed closely. Pay 
particular attention 
to the wiring of the 
power-supply filter 
circuit. To save parts 
and cut down on the 
cost, the field coil of 
the dynamic speaker 
is wired into the cir- 
cuit as: filter choke, 
while a two-watt, 
5,000-ohm resistor 
(R6) serves in place 
of the second filter 


Front view of chassis. 
choke. 


Consisting of a wood box covered with 
upholstery material, the cabinet must be 
constructed to give good ventilation to 
prevent overheating of the tubes. As 
shown in the drawings, it is made of ply- 
wood and assembled with screws, nails, 

and glue. Rectangles cut 
from the sides, and holes 


Parts 
are placed to balance weight a 
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Made of Standard Parts 


MAKE OF 
PLYWOOD 


drilled in the bottom, provide a good cir- 
culation of air, while a hole cut in the 
back behind the speaker eliminates any pos- 
sibility of bothersome rumbles and rattles. 

To provide a cover for the aluminum 
panel, an attractive top for the cabinet 
can be fashioned from a piece of mahog- 
any, maple, or pine. This can be fastened 
in place with four screws. 

When buying the.covering material for 
the cabinet, select a cloth that is loosely 
woven, With a little shopping around, it 
will not be difficult to find just the right 
color, texture, and weight to match your 
upholstery. The cloth is applied to the 
cabinet with glue. 

In constructing the upholstery-covered 

arm hooks that 
hold the receiver 


Rear 
with the tubes in place 


view of chassis, 
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Filament 


(85R 7 SW. 
+ 


FIELD COIL 


Connections 


The circuit is a straightforward, tuned-radio-frequency hook-up, powered by an A.C.-D.C, power 
supply. It uses four new-type, all-metal tubes, and a glass unit as a resistor. The drawing at the 
left gives construction details for the light, wooden, tapestry-covered cabinet that houses the set 


in place on the chair, particular attention 
must be paid to their length. To provide 
a substantial support, they should be long 
enough to extend over the arm and down 
under the side of the end cushion, as in- 
dicated in the illustrations. The weight 
of the cushion will help hold the receiver 
firmly in place. Although ordinary sheet 
aluminum can be used for the hooks, care- 
fully formed strips of spring steel will be 
stronger and grip the arm of the chair. 
The hooks are fastened to the back of the 
receiver with short bolts that extend 
through the rear face of the cabinet. 

When the wiring has been carefully 
checked, the set should be tested and the 
trimmer condensers adjusted before the 
chassis is slipped in- 
to the cabinet. This 
is done by tuning the 
receiver to the 
strongest local broad- 
casting station and 
turning the adjust- 
ing screws on the 
trimmers first one 
way and then the 
other to obtain max- 
imum volume. Re- 
peat the operation 
‘on several stations, 
to insure the best 
possible balance for 
all conditions. 

If desired, the 
tone of the set can 
be altered, within 
bounds, by placing 
a fixed condenser be- 
tween the plate of 
the detector tube 
and the chassis, as 
shown by the dotted 
line in the circuit 
diagram. The con- 
denser should have a 


value between .0002 and .0005 mfd, Which 
capacity will operate best can be found 
only by experiment. Incidentally, the use 
of this condenser will not only change the 
tone of the receiver but also will do a 
great deal toward eliminating bothersome 
man-made static. 

For general operation, an ordinary 
twenty-five foot A.C.-D.C. antenna will 
give good results. Although an outside an- 
tenna can be used, if desired, under no con- 
ditions use a ground. Any connection be- 
tween chassis and ground will result in 
blown-out tubes. 


LIST OF PARTS 
C, and C:.—vVariable condensers, .00036 
mfd,, ganged. 
Cs.—Fixed condenser, tubular, .01 mfd. 
Cs, Cs, and Cy.—Fixed condensers, 
tubular, .1_mfd. 
C: and Cs—Electrolytic condensers, 5 
mfd. 
Fixed condenser, tubular, .02 mfd. 
0—Fixed condenser, mica, .0002 mfd., 
optional. 
Cu and C:.—Electrolytic condensers, 8 
mfd. 
Cis.—Electrolytic condenser, 16 mfd. 
Ri.—Volume control, 10,000 ohm, with 
switch, 
R:.—Fixed resistor, 30,000 ohm, 1% watt. 
Fixed resistor, 2 megohm, 14 watt. 
Ru—Fixed resistor, 400,000 ohm, 14 
watt. 
R;.—Fixed resistor, 600 ohm, 1 watt. 
Re.—Fixed resistor, 5,000 ohm, 2 watt. 
R;.—Fixed resistor, 1 megohm, % watt. 
L, and L:—Commercial tuning coils, 
matched, Litz wound, 
Miscellaneous—Dynamic loudspeaker, 
metal chassis, upholstery-covered 
cabinet, four octal midget sockets, 
one four-prong midget socket, tubes 
(6K7, 6J7, 25A6, 25Z6, and 185R), 
antenna’ wire, knobs, power cord, 
screws, lugs, solder, etc. 
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THINGS YOU SHOULD KNOW ABOUT... 


Your Car's 


"Thermostat 


US WILSON halted the Model 

Garage service car at the inter- 

section of the state road, and 

then turned onto the concrete stretch be- 
hind a fast-traveling coupe. 

Joe Clark, Gus’s partner in the opera- 
tion of the garage, who occupied the other 
seat in the service car, briskly rubbed his 
ears and pulled his coat more tightly 
around his throat. 

“Dang it, Gus!” he muttered. “I’m 
just about frozen solid. Hope we don’t 
have any more stalled trucks today. A 
big cup of hot coffee would hit the spot 
with me right—er—look at the steam, 
Gus! Another frozen radiator!” 

A heavy cloud of white mist trailed in 
the frosty air behind the coupe ahead. 
Evidently the driver had spotted the trou- 
ble, for he slowed down and Gus pulled 
up along side. 

“Keep going, mister!” Joe shouted. 
“Garage is just around the next bend.” 

The driver nodded his head and dropped 
back to follow Gus. 

“Frozen solid!” the car owner grum- 
bled as he stumbled out of his car in the 
Model Garage and gazed wrathfully at the 
hissing column of steam that was rising 
from under the radiator. “That con- 
founded swindler pinched my antifreeze 
solution and put in plain water. I’ve a 
good notion to go back and knock his 
block off!” 

“How'd he get a chance to do that?” 
Gus asked, leaning against the car and 
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waiting for the radiator to stop steaming. 

“Garage down the road a piece,” the car 
owner sputtered. “I noticed that the dash 
thermometer was much too high. Knew it 
couldn’t be freezing, because I’d just had 
permanent antifreeze put in the day be- 
fore. Stopped at that swindler’s joint and 
he said the radiator was clogged. He 
flushed it out this way and that, and 
hooked me for new hose connections, too. 
Then he rubbed it in by swiping my anti- 
freeze!” 

As soon as the steaming stopped, Gus 
removed the radiator cap and looked in the 
opening with the aid of a flashlight. Then 
he felt the radiator core at various points. 

“Humph!” he grunted. “It’s a good 
thing you didn’t go back to knock his 
block off. You'd have busted your fist 
on a solid-ivory dome. He didn’t swipe 
your antifreeze, and there wasn’t any- 
thing the matter with the radiator in the 
first place. The thermostat is busted, 
that’s all.” 

“Thermostat busted!” echoed the car 
owner. “How could that happen?” 

“Just a minute and I'll show you,” said 
Gus, as he shoved a pan under the radi- 
ator and started it draining. When the 
level of solution in the radiator had 
dropped far enough, he removed the up- 
per hose connection and took out the 
thermostat. 


Gus drove the service car 
up beside the coupe. “Keep 
Joe Clark 


shouted, “Garage is just 
around the next bend” 


“Here you are,” he said, pointing to a 
spot on the copper bellows of the thermo- 
stat with a huge, work-stained finger. 
“See where the copper has corroded right 
through?” 

“T see it,” the car owner admitted, “but 
what’s a little hole like that got to do 
with it? The rest of the copper is all 
right, isn’t it? You don’t mean to say 
that a little hole weakens the copper so 
much that it can’t expand like it should?” 

“You've got the cart before the horse, 
mister,” Gus laughed. “‘All that this cop- 
per is supposed to do is to resist expan- 
sion. The expansion is produced by what 
is supposed to be inside—only it isn’t, be- 
cause it leaked away through the hole.” 

“What is supposed to be inside?” asked 
the car owner. “Is it a liquid, or a gas, or 
what?” 

“Each maker has his own ideas on that,” 
Gus replied, “and of course it depends on 
the temperature at which the bellows is 
supposed to expand. For instance, if you 
wanted a thermostat that would open at, 
say, around 180 degrees, you could put a 
little ordinary alcohol inside before you 
sealed up the bellows. Then, when the 
bellows reached the boiling point of al- 
cohol, the pressure would go right up and 
the bellows would expand. Or, if you put 
in a little water, the bellows would expand 
as soon as the temperature reached 212 
degrees.” 

Joe Clark came out of the stock room 
with a new thermostat in his hand. “This 
is the same size and temperature rating,” 


he said, as he (Continued on page 130) 
POPULAR SCIENCE MONTHLY 


REDE TEETTE 


Hon 


WORKSHO 


er 


A NEW 


Bric 
Model 


Built with Frames and 
Planking Just Like 
a Real Ship 


ONSTRUCTED from the keel up like a 
full-size wooden vessel, our latest model is 


different from all the others we have de- 

scribed since Poputar Sctence MonTHLY 
‘set out to popularize the ship model making hobby 
eleven years ago, Heretofore the hulls of our models 
have been of the solid or layer-built type, not made 
with frames or ribs and inclosed with planks. 

As illustrated in the photographs, the hull of the 
new model—a brig—is completely planked and 
painted on one side, but only partly planked on the 
other, with the wood left the natural color to show 
the interior construction. The deck is completely 
planked, although one could leave part of the deck 
and both sides open, or plank the whole ship. 


This striking dry-dock view of the model shows the principal feature of 
its construction—a hull consisting of frames covered with wooden planks 


Now there will be the merry sound of sawing, planing, and 
hammering in thousands of little shipyards tucked away 
in basement and attic workshops. That always happens 
when we announce a new model. And this model is es- 
B pecially noteworthy because it is made by the framed- 

Vv - and-planked method . . . because it is a picturesque two- 
masted square-rigged ship . . . and because it is built on 


Capt. E. ARMITAGE McCann a comparatively large scale, which makes the work easier. 
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Sarat ae 


Captain McCann 
: nails down the 
inside 
the framework, 
The model itself 
has a hull 20 in. 
It is 33 
in. long by 22 
in, high over all 


keelson 


long. 


Those who prefer to stick to the old, 
familiar, and easier read-and-butter” 
system of construction may use the same 
drawings and make the hull from boards, 
sawed to the correct outline, then glued to- 
gether and carved to agree with the ac- 
companying body plan. As the lines of the 
plans as drawn give the size inside the 
planks, 1/16 in. should be added to them all 
if one wishes to be quite 
correct in making a solid 
hull, A series of water 
lines should be drawn on 
a full-sized layout on the 
sheer plan and spaced as 
far apart as the thickness 
of the boards to be used. 
These lines are then car- 
ried across the body plan 
and from there stepped 
off with dividers to the 
half-breadth plan, thus 
giving the size and shape 
to which to cut the vari- 
ous lifts or layers. 

When considering 
which vessel would best 
suit our purpose, I found 
William H. Webb’s own 
lines and sail plan, but no 
deck plan, for the brig 
Malek Adhel. She was 
built for the Pacific trade 


Here are the drawings you 
need for constructing the 
hull, with a scale in inches 
for finding all necessary 
dimensions. By using the 
same sheer plan and body 
plan, you can construct 
a solid hull if you prefer 


in 1840, Her di- 


mensions were: 
length, 80 ft. on 
deck; molded 


beam, 20 ft. 7 in.; 
depth of hold, 7 ft. 
9 in.; tonnage, 125 


give a hull 20 by 
5% in., and when 
rigged the model 
measures overall 
33 in. long by 22 in. high, We thus have 
an easy scale but not too large a model. 
A further advantage is that the brig ri 
while picturesque, is comparatively simple. 

For wood, I used 4-, -, and 1/16-in. 
gumwood, except for the deck, and found 
it quite satisfactory, but other woods such 
as cedar and poplar (whitewood) would 
do as well. The British Admiralty models 
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were usually made of 
pear wood. 

The keel is a strip of 
wood 7/32 by ¥% by 18 
in. On either side %4 in. 
from the bottom, cut a 
V-shaped rabbet, a scant 
1/16 in. deep, to take the 
edge of the garboard 
strake (lowest plank). 
As the strake will lie in 
this at varying angles, 
some care is necessary in 
cutting the angles of the 
rabbets. 

The stem is the same 
thickness as the keel, 
tapering to the front 
edge. It has rabbets on 
either side for the plank 
ends. Inside the stem, 
on a real vessel, are a 
number of pieces :to give 
it more width and depth, 
All these I represented 
by making the stem quite 
wide. It overlaps the 
keel, to which it is fastened as shown with 
what is known as a scarf joint. Cut an 
elongated hole in the stem as shown for 
the gammoning. (Readers who are not 
familiar with nautical terms can find the 
definitions in any unabridged dictionary, 
often accompanied by informative illus- 
trations.) 

I made the sternpost and deadwood in 
two pieces, one vertical and the other hori- 
zontal, joined at about line 28. These 
parts need rabbets for the garboard and 
the plank ends to fit into. Do not as yet 
cut off the extending piece of keel. 

Stem, keel, and stern pieces are glued 
and screwed together while lying flat on 
a board, to insure their being all on one 
plane, with no twist. Along both sides of 
the keel and across the top, mark the posi- 
tion of the frames T to 30. The sheer plan 
shows the position of the middle of each 
frame. 

To erect the frames, a building board 
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is needed, equivalent to the 
building ways of the ship- 
yard. This I made from a 


The hull with all frames up 
except where the molds are 
in position. A temporary 
batten shows the deck line. 


board 1 by 8 by 20 in. On 
this I nailed, edge up, a strip 
1 in. thick, 24 in. long, and 
tapering from 2 in. at the 
forward end to only ¥% in. 
at the other, The taper is 
necessary to bring the water 
lines horizontal. Some side 
and end battens are nailed 
to the strip to hold the keel 
tightly along the center. A 
nail through the extended 


keel, aft, will help. Cut two Gn 
bars to go diagonally from Whole Frame in Section 


high up on the stem and 
stern to the ends of the 
board, to shore the frame- 
work truly upright, that is 
at a right angle to the base- 
board. 

Most of the frames are 
shown on the body plan, 
which gives the width at the 
middle of each, The sheer 
plan shows the vertical posi- 


tion of the center line of Fall Frame in Section 


each, The original vessel 
had fifty frames. The half- 
breadth plan shows every other frame, ex- 
cept at the ends where they are closer, 
and that is all the frames I gave my hull, 
but you can put another frame between 
each pair shown, if you wish. I made the 
frames 4 in. wide. In depth they taper 
from about 5/16 to % in. 

A whole frame in a real ship is built 
up of seven half-thickness pieces called 
“futtocks,” spiked together so that the 
grain of the wood is always lengthwise 
of the frame. That is a lot of work to do 
on a model, so I compromised by gluing 
together two }%-in. thick pieces of wood 
with the grain crossing and from this jig- 
sawed the midship frames, each in one 
piece. This gives plenty of strength and 
about the same appearance. Some might 
prefer to use %4-in. three-ply wood. 
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The frames yet to be placed 
are seen in the foreground 


KEELSON 


jy 


PY DEADWOOD 


As stated, the body plan gives the 
greatest width of the frames at their mid- 
dle line, but this will not serve for cutting, 
because, due to the curves of the hull, the 
forward frames will be wider than this at 
their after edges, and the after frames at 
their forward edges. This angle at any 
station can be seen on the breadth plan, 
where a construction line crosses a water 
line. For the convenience of readers, this 
has been worked out, and the greatest 
beam, or cutting line, for each frame is 
n on the plan. 
rom M to 16 the frames are in one 
, rail to rail, resting on the keel. 
Those forward and aft of these are in two 
pieces, screwed or nailed to the dead- 
wood, The latter frames are just as well 
or better if made from solid 14-in. wood. 


Forefoot in Profile 


‘Sketches of construction 
at keel. One shows the 
lower part of a typical 
whole frame in relation 
to the keel and keelson; 
another, a half frame at 
the bow; and a third 
makes clear the method 
of joining keel and stem 
to keelson and deadwood 


The end frames 28, 29, 30 and Q, R, S, T 
are called “cant” frames because they are 
set at an angle to the deadwood, to be at 
about a right angle to the outside plank- 
ing, so that their edges do not need so 
much beveling. The lines on the sheer plan 
show the top of the deadwood and the vari- 
ous positions of the lower edges of the 
half frames. 

While not essential, it is a good idea to 
use some solid temporary templates to get 
the heights right and to steady the bat- 
tens until the ribs are shaped and placed 
evenly. With vertical battens nailed to 
the building block, I fixed templates at 
M, X, 8 and 16, These templates I cut 
according to the body plan, and set them 
up with their vertical edges at the con- 
struction lines on the keel, except the mid- 
dle one (X ), which stands 
centrally on its construc- 
tion line. At the exact 
deck level height I nailed 
a stiff batten on either 
side from M to the stern, 

Erect the frames be- 
tween the templates tem- 
porarily, making sure 
that they are vertical and 
at a right angle to the 
keel. Nail them_ lightly 
to the keel and side bat- 
tens. With a batten laid 
from template to tem- 
plate, mark the amount 
of bevel at various 
heights. Remove each 
frame and cut this bevel, 
outside and inside. Most 
of this work can be done 
on a motor-driven sander 
if you have one, other- 
wise a sharp penknife and 
a large half-round file 
are the best tools. Re- 
place the frames and nail 
them to the keel. 

The side battens will 
not take the right shape 
for the ends of the for- 
ward frames, so I made 
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what shipwrights call “harpings.” They are pieces 
of plywood cut to the shape of the deck from the 
half-breadth plan and extending from the stem to 
the first frame template. At the forward ends I 
left lugs to clamp to the stem at the right height, 
and the after ends have notches to fit over the ends 
of the side battens and be nailed to the templates. 

It is awkward to have to set up the half frames 
temporarily, so they can be beveled by measure- 
ment from the half-breadth plan and firmly glued 
and screwed or nailed in position. Use 14-in. No. 0 
and 36-in. No, 0 screws. 

One cannot get the stern contours quite right 
until the counter has been built up. The counter is 
really made of a number of cross transoms and 
other timbers, but they are so close to each other 
as to form almost a solid piece. It is therefore 
easier to shape a block of soft wood to fill in from 
the last upright frame (30) to the taffrail. This 
piece is difficult to describe or draw. The top con- 
tinues the deck contour. There is a vertical slot in 
the middle to fit on the sternpost, above which it 
rises to the level of the underside of the deck. It 
extends aft to the knuckle between the upper and 
lower counters, The front edge butts against frame 
30 and follows its contour down. The lower edge 
follows the line of the lower ends of the frames. 
The after edge is the shape of the lower counter. 
Between the deck and lower edges, at the sides, 
the contours follow those of the frames. It is best 
to make this piece a bit large and file it to shape. 
The deck-line batten will be nailed to this. 

If two-ply frames are used, let the vertical grain 
face forward so the projecting 1-in. square timber- 
heads will be strong enough. If plywood is used, 
it is better to have the grain of the core vertical 
and cut the timberheads from it, 


keeping them. central. FILLER: PLAN OF ‘The model seen from the side where the hull was pur- 
On either side of the stem proper, PQWSPRIT HALF FRAMES posely left partly unplanked. Left: Bow construction 


filling pieces are needed to bring it 
to the bowsprit diameter (34 in.). 


These extend down until they meet the 
rabbet line. Outside of these are the 
knightheads (5/32 by 34 in.), which are 
nailed to the stem and extend down to the 
rabbet line, their lower ends being beveled 
to conform with the plank lines, The space 
between S and T is filled in solid. 
(To Be Contrnvep) 


; “3 
Lida) 
Nice 


Another view of the hull framework with the molds still in position. Note 
temporary pieces for keeping the bow frames in line; these are also shown in a sketch above 
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List of Materials 
GUMWOOD OR SEMIHARD Woop 


Ves, Dimensions For 


14" x 4"x12%4" Half frames 

2-4" xil"x11" Frames 

1 14" x 6"x20" — Keels, waterways, ete. 
1 ig” x 3"x21" — Stringers, etc. 
2.1/16"x 8"x20" Planking’ (both sides) 
Note: In place of the 14” stock listed for the 


frames, 14” three-ply wood may be used. 
SOFT PINE 
1 114"x114"x334" Counter piece 
11" x1” x14" Boat 
LIGHT-COLORED WOOD 
1 1/16"x434"x20" — Deck 
HARDWOOD 
1 3"x5” round Windlass and capstan 
MISCELLANEOUS 
Dowel sticks, 36”x7”, 5/16"x26", 14°x36", 
3/16"x24", 14"x26" 
Fiber board, 3/32"x1"x234” for caps. 
Deadeyes—3/16”, 54: 16", 32. 
Blocks—14", 4 single, 1 double; 3/16”, 
20 single, 2 double; 5/32”, 17 single, 
4", 7 single, 6 double. 
Belaying pins—3g", 40. 
16 thimbles and 8 hearts, 
Rigging line: 


Diameter (inches) 
04 = =.03 02 OL 
Black (feet) 26 24 14 44 
= 18 22 10 
. 18, 4”; No. 20, 36"; No. 
24, 20"; No. 30, 60”. 
Covered or black wire, 70” for footropes. 
Chain—10- or 12-link, 30”; 18-link, 24”, 
Thin sheet brass, Spool No. 70 mer- 
cerized cotton. 2 anchors 2” long. Bell, 


S. 
Paint—white, black, with red and blue or 
other colors; varnish. Glue. 


Base—1 piece 34”x6"x18"; 1 piece 34” 
X34"x314"; 1 dowel stick 14”x8", 
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Closed, the cabinet is of neat and 
unobtrusive finish, It is made of 
mahogany with a slight projection 
of the top and bottom on three 
sides. The hinges are of the so- 
called “invisible” type, and a small 
brass knob and lock are provided 


net for filing his slides knows how 

warm weather or heat from a 
nearby radiator is likely to cause thick 
balsam mounts and their contents to coast 
stickily down toward the bottom of the 
glass. The remedy is to file slides hori- 
zontally, but suitable commercial cabinets 
are almost prohibitive in price. 

The cabinet illustrated was constructed 
at a cost for materials of less than seven 
dollars, and it could be made considerably 
cheaper. Besides solving the problem of 
the sliding balsam mount, it makes filing 
systems unnecessary, as merely pulling 
out a drawer exposes the face of every 
slide, together with its label. 

In constructing the cabinet, yeu can 
use any variety of hardwood such as ma- 
hogany. The drawer fronts are made 
from the same wood, as are the drawer 
slides. The drawer bottoms are of %-in. 
pressed composition wood, and the parti- 
tions are of any straight-grained softwood. 

Cabinet. Cut the top, bottom, and two 
sides, the grain running from front to 
back. Use 76- or 1-in. rough stock and 
plane it down to % in. Top and bottom 
are 91% by 18% in.; sides, 74 by 1836 in. 
For a neater job, let the top and bottom 
‘extend 4 in. beyond the door and side 
panels at the front and sides, leaving the 
back flush. Also cut the top, bottom, and 
sides 3 in. shorter than the lengths given, 
and glue and nail strips of wood 3/16 in. 
thick to both ends of each. In this way 
the end grain is concealed. Throughout 
the whole job, countersink all nails and 
fill the holes with mahogany-colored wood 
composition. 

As the top will be attached to the sides 
and back by 1-in. angle irons, mortise out 
the top and sides (on the inside) about 
514 in. in from the front and back so the 
irons will be sunk flush with the surface. 

Chisel mortises in the side for small 
brass hinges. If you prefer to use invisible 


VERY microscopist who uses the 
conventional type of box or cabi- 


icroscope Slides 


Filed Away Flat 


FINE HOMEMADE CABINET 


This method prevents the balsam 
mounts from slipping as they may 
do when stored vertically, and 
it saves keeping a special index 


By 
CHESTER F. PROTHERO 


hinges, as the author 
did, it will be neces- 
sary to rabbet out the 
side panels to a depth 
of 3/16 in, and the 
thickness of the door. 
This allows the draw- 
ers to slide freely past 
the internal hinge of 
the invisible fixture 
when the door is 
swung open. Then, 
to balance the appear- 
ance of the front, the 
lock slide also should 
be chiseled to the 
same depth and thick- 
ness. Using brace and 
bit and chisel, next 
cut the mortises nec- 
essary to sink these ‘There are ten flat [" 
special hinges into the drawers,each sub- |} 15, 
sides. divided to contain [i 1) ANGLE aoe 


For the ten-drawer {yeisbeigurwnien een meme 
cabinet described, cut 
eighteen strips of 
wood and plane them rz 
to 4 by % by 1534 z= HINGES Lock 
in. for drawer slides. To insure accurate i - 
fitting, also cut a guide ‘Piece or spacer 
of pine 4 in. wide by 15 in. or more long. 
Drill the drawer slides at four places along 
their length for nails before installing 
them. Place one edge of the guide piece 
flush with the bottom edge of the side 
panel. Brush glue on one face of a drawer 
slide, set it firmly against the guide piece, 
and nail it fast with ¥-in. nails. Be sure 
the front end of the slide is 134 in. in 
from the front edge of the side panel. 
Install only nine drawer slides on each 
side panel, as the bottom drawer slides 
on the cabinet bottom. 

Now assemble the top and sides with 
the angle irons, using 3¢-in. flatheaded 
screws. Attach the bottom with six 114- = 
in. screws, countersunk in 3-in. holes, - —— . 
which are later (Continued on page 121) FRONT VIEW OF CABINET (DOOR OMITTED; 


ly be read INSET 
handling 
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Blocked and clamped 
in this way, a pair 
of skis will not warp 


A spreader for holding the t 
the right distance apart is e: 
shown at the right. The bolts 
holes in the ski tips, which are held securely 


How to Put Away Your Skis 


E YOU are one of the countless thousands who took up 


Below: Scraping 
off the old wax 


SMALL DESK LAMP OF SHEET COPPER 


win the exception of the shade, all 
pieces for this desk lamp are of 16- 
gauge soft sheet copper. 

Cut a disk 51% in. in diameter for the 
base, and cup it by hammering from the 
inside. Drill a 3¢-in, hole in the center for 
the fixture bushing. Make the handle and 
shape it as indicated; then drill the holes 


Hoe 


SECTIONAL VIEW OF 
BASE SHOWING HOW 
PIECE IS FORMED 


HAMMER OUT To 

DOTTED LINE TO 

STRENGTHEN 
SHOULDER 


Le 


Howthecopperparts 
are made. The blank 
for the base is just 
a disk 5% in. in di- 
ameter; it is cup- 
ped as shown in the 
sectional drawing 


and rivet it to the base with escutcheon pins. 

Make the shade from 24-gauge sheet 
copper. Hammer this, then bend it to 
shape and rivet. Drill a 3/16-in. hole 
through the topmost point. Next cut out 
and bend the bracket. 

Dissolve a small piece of liver of sul- 
phur in water and immerse all the pieces 
except the shade until the metal is a rich 
brown; then polish and lacquer the ex- 
posed surfaces. The shade should be col- 
ored only on the outside by washing it 
with the solution—Dricxk HutcHtnson. 


The charm of the 
lamp is its hand- 
hammered effect 


skiing for the first time this winter, you probably want to 
know what to do with your skis in order to keep them in good 
shape for next season’s sport. It is simple enough—just a 
matter of preserving the curves and preventing warping. 

The first step is to soak the old wax with gasoline or ben- 
zine and scrape it off the running surfaces. The scraping may 
be done with an old plane iron, a straight piece of tin, the 
back of a knife, or any similar tool that is not too sharp. Be 
sure to clean out the grooves thoroughly. If the skis have 
had hard usage, sandpaper the running surfaces lightly to 


smooth any small nicks or cuts. 

Many sportsmen waterproof new skis 
by soaking them in raw linseed oil several 
times until the wood will absorb no more. 
If this has been done, it is not necessary 
to oil the skis further; otherwise, rub oil 
on at this time. A mixture of four fifths 
linseed oil and one fifth paraffin is some- 
times recommended instead of straight oil, 

Massage neatsfoot oil into the leather 
fittings, and your ski boots as well, but 
wait until they are thoroughly dry. 

It is important to preserve the arch 
equally in both skis, so put them face to 
face and apply one clamp near the heels and 
another just before the tips start to curve. 
Although clamps are preferable, straps 
may be used to lash them together. Wedge 
a block of wood in the center of the open- 
ing formed by the two arches as illustrated, 

The proper curvature of the tips must 
be maintained, so use a spreader. There 
are various types of spreaders, but one 
may easily be made from a piece of wood 
about 4 in. wide and of sufficient length 
to hold the tips apart. Both ends are 
notched and drilled for bolts, which pass 
through holes in the tips of the skis. 

Grease any iron fittings and place the 
skis in a cool, dry cellar—J. H. W. 


CAMP STOVE SUPPLIES 
HEAT AT WORKBENCH 


Many home workshops are so situated 
that gas is not available for heating pur- 
poses. The usual procedure is to run back 
and forth between the shop and the kitch- 
en with melting pots, glue pots, soldering 
irons, and the like, This makes the kitch- 
en look like a workshop. 

To solve this problem, I make use of an 
auto camp stove, which otherwise would 
be stored away except for a few days dur- 
ing the summer. If you have one like it, 
set it up permanently in your shop. It is 
easy to start, and its use in the shop will 
insure its being in working order for your 
picnics or vacation next summer. A small 
hood made from half a tin can will enable 
your soldering irons to be heated much 
more quickly—B. K. 
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Model of a famous’ old 
Wells-Fargo coach with 
carved wooden horses 


O MANY readers ex- 
pressed their apprecia- 
tion of our first “plans- 

in-brief” page (P. S. M., 
Jan. ’37, p. 74) that we are 
offering five more projects 
—a model of a Wells-Fargo 
coach said to have once been 
driven by “Buffalo Bill” 
Cody, a toy drill press, and 
three pieces of furniture. 
These condensed drawings 
are intended for those more 
experienced home workers 
who enjoy planning their own 
methods of construction. 
All the projects are taken 
from standard, fully detailed 
blueprints in the Poputar 
Scrence Monruty series, 


Condensed Plans 


FOR THOSE WHO LIKE TO WORK OUT 
THEIR OWN DETAILS 
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Telephone table with a stool that slides under it on runners. Above: Slant-top 
writing desk and a toy drill press. Left: Armchair with rush or cane seat 


83 


nach 


To shape the mold- 
ing, a length of 
thin sheet | metal 
is pulled through 
a drawplate. The 
necessary dies are 
cut from hardwood 
on the scroll saw 
as shown at right 


NARROW moldings are easy to form 
from strips of thin sheet metal by the 
use of a wooden drawplate, made as illus- 
trated. It consists of two parts, a holder 
and a die. With the holder and an assort- 
ment of dies, which cost practically noth- 
ing, you can turn out attractive and mod- 
ern-looking moldings in a variety of differ- 
ent styles or designs. They make excellent 
picture frames and can be used for trim- 
ming the edges of wood and metal-craft 
projects, for concealing joints, and in 
model making. It is possible to make 
model railway track, including ties, in 
this way. 

To make the holder, cut two 4 by 4 by 
¥-in. pieces of hardwood. In the center 
of one cut a 1}4-in, square hole; in the 
other, a 2-in. square hole. A brass plate 
with a threaded hole should then be 
screwed to one side of the latter to re- 
ceive the set screw used in clamping the 
halves of the die together. You can then 
screw the two squares together and sand 


Thebushingremover 
in use and, below, a 
sketch of the tool 


KNURLED 
HANDLE 


NUMBER AND 
SIZES OF STEPS 
TO SuiT WORK 


TOOL REMOVES BUSHINGS 
OF VARIOUS SIZES 


Wuen several sizes of bushings fre- 
quently have to be removed and replaced, 
a bushing remover may be made with steps 
for the various sizes, thus eliminating the 
need of separate tools. The tool should be 
designed to suit the type of work being 
done, Be sure that the length of each step 
is sufficient to drive the bushing complete- 
ly out before the shoulder is reached. It 
is well to knurl the handle so the tool can 
be handled easier.—Burt Knutson. 
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MODERN-LOOKING METAL MOLDINGS 


FORMED WITH WOODEN DIES 


-the edges smooth, One or two coats of 


shellac will improve the appearance. 

For the dies, cut a number of 2 by }4-in. 
hardwood squares; the harder the wood is, 
the better. The author found hard maple 
satisfactory. Draw an edge view 
of any simple molding design in 
the center; then extend lines on 
each side from the molding profile 
to the edges of the block. The die 
is best cut apart on a power scroll 
saw with a blade of the same thick- 
ness as the metal that is to be 
formed into moldings. Push the 
wood against the blade very slow- 
ly, both to assure a smooth cut 
and to avoid irregularities. Soak 
both faces of each die with light 
machine oil before they are put in- 
to use. 

The illustration at right shows 
how the end of the strip of metal 
is started into the die or draw- 
plate. Place the die in the holder 


with the end of the strip in place, and part 
of it extending on the other side so that 
it can be grasped with pliers. Turn the 
clamping screw until the parts of the die 
mesh or seat themselves, but avoid more 
pressure than is required for forming the 
metal. 

With the device held in a firm grip, you 
can pull the strip of metal gently through 
the drawplate. A moderate, even pull is 
best, but the amount of labor necessary 
depends on the thickness of the metal. 
This should be annealed by heating if it 
is hard and springy. Light copper and 
brass give the best results, and the opera- 
tion is easier if the strips of metal are. 
bent somewhat concave beforehand, to 
correspond in a general way to the bend’ 
they will receive in the drawplate. 

Many modernistic designs can be worked 
out in these moldings for improving vari- 
ous fixtures about the home.—E. A, Bower. 


One of the pair of dies has been taken from the holder 
to show how the metal is started through the plate 


RACK AND FILLER FOR GREASE GUNS 


Keeprnc grease guns filled, accessible, 
and off the floor, is important, not only 
around the garage and service station but 
also on the modern farm. Nowadays trac- 
tors and many farm implements are 
greased by high-pressure grease-gun meth- 


\ OLD TIRE PUMP 
FILLER 


DOUBLE 
LEATHERS 


The rack holds four 
grease guns in a way 
to facilitate filling 


them quickly with the 
aid of an old tire pump 


ods. One standard type of two-row corn 
picker alone has more than 225 high-pres- 
sure fittings that must be gone over daily 
when the machine is being used. Much time 
and annoyance can be saved in all work of 
this kind by the homemade grease-gun 
equipment illustrated. 

The rack is made of 7%-in. boards. If 
the dimensions on the drawing are fol- 
lowed, the rack will hold four guns. Four 
214-in. holes are bored in the top board, 
and 1-in. holes are bored in the lower 
board directly under them. The top board, 
it will be noted, extends 2 in. at each end, 
and the ends are notched to hold the tops 
of the guns while they are being filled 
with grease. 

Anyone who has filled a grease gun with 
a paddle or an old table knife knows that 
it is a slow and mussy task. An old tire 
pump, however, can be converted into a 
filler that does the job quickly and without 
any waste or trouble. The foot or base 
of the pumpvis discarded, and the plunger 
is equipped with two leathers, one turned 
each way, to make it a double-acting 
plunger. The old pump now acts as 
syringe. Grease is drawn into the pump 
cylinder by pulling up on the handle, and 
downward pressure on the handle delivers 
the grease into the grease guns, which are 
held in the rack—Harotp Jackson. 
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‘OW often have you missed get- 
ting a much desired radio broad- 
cast because you forgot to turn 
on the set-in time? How many 

times has food been burnt or some im- 
portant matter overlooked for lack of a 
timely reminder? 

To jog your memory and prevent such 
domestic calamities is one of the many 
purposes of the so-called “short-period 
call clocks” which have recently been put 
on the market. These clocks can be quick- 
ly set to sound a warning note at a pre- 
arranged time—from a minute up to two 
hours. 

An inexpensive attachment for an ordi- 
nary alarm clock can be made that will 
transform it into a call clock equal in 
most respects, except possibly appearance, 
to any of the somewhat costly commercial 
clocks. Furthermore, the original alarm 
element of the old clock is always available 
for desired calls beyond the two hour limit. 

If at first glance the design of this clock 
attachment seems to be a trifle crude, this 
is entirely for the benefit of the man who 
must rely on a few hand tools. 

The materials required are an alarm 
clock from which the glass has been re- 
moved; a soft pine board about 14 by 6 
by 18 in., planed on both sides; a piece of 
soft sheet brass about 8 by 10 in. of 
moderately thin gauge, and a piece of hard, 
springy sheet brass about 6 by 6 in. of a 
slightly thicker gauge. Also, an electric 
buzzer, two 1-in. diameter dry-cell flash- 
light batteries, and a few small screws and 
screw hooks. 

Make the baseboard about 14 by 414 by 
5 in, Next shape the two clock-support- 
ing blocks. One of these (the back block) 
should have a sawed-out recess, as shown, 
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Made from an old alarm clock, this timer rivals in 
efficiency and accuracy the somewhat expensive com- 
mercial devices known as “short-period call clocks” 


lectr 


TO JOG Y 


nN 


it’s time to tu 


the developer 


for the buzzer, and the front block will re- 
quire two notches or depressions for the 
clock legs. Glue the blocks together and 
screw them to the baseboard. Shape and 
fasten two small 5/16-in. thick end blocks 
for the battery support. 

The ¥-in. thick wooden ring may now 
be sawed to scale. This ring is supported 


FLANGE OR CLOCK 


‘chock tes 


ic Limer 


OUR MEMORY 


Simply made device sounds a buzzer when 


rn on the radio, take the 


cake out of the oven, remove films from 


-, or do any similar task 


D. GARFIELD 


in a concentric position on the 
front edge of the clock case by six 
guide pins, which loosely ride on 
the edge and permit free rotation, 
To hold the ring closely to the 
clock case, two spring arms of 
stiff spring brass are screwed to the 
inner wall of the ring, opposite to 
each other. Their free ends have 
bent ears or clips that extend out- 
ward and slip under the rear sur- 
face of the ring, and also under the 
clockcase bezel or flange, as shown 
in the drawing of the side view of 
the clock. These clips are main- 
tained in position under the case 
flange by the pressure of the spring 
arms, but may be pressed inward 
to a releasing position by means 
of a stout pin as illustrated in a sketch. 
By this method the ring may at any time 
be removed from the clock. 

To complete the sawed-out ring, a rab- 
bet to hold the glass crystal is necessary. 
This is easily provided by a cut-out card- 
board ring of the same thickness as the 


glass and of the (Continued on page 120) 
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MINUTE HAND 
SETTING THE CALL CLOCK 


RIDING ON SHIELD: 


Front and side views of the complete assembly with the clock shown in dotted lines; and sketches 
of the base, the contact ring, the contact and shield, the circuit connections, and other details 
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Did you ever price one of these dressing mirrors? 
If so, you'll know this is a piece it pays to make 


DRESSING MIRROR FOR USE 
IN COLONIAL BEDROOM 


DRESSING or shaving mirror of the 

type illustrated is a beautiful addition to 

any bedroom furnished in Early Ameri- 
can style. The posts, if desired, may be left 
square and tapered slightly. 

Note that the drawer sides extend 4 in. be- 
yond the front. The curved drawer front is 
band-sawed from 134 by 3-in. stock after the 
end tenons have been cut. The %4-in. groove 
inside the front for the drawer bottom may be 
cut on a spindle shaper or routed on the drill 
press, with the waste stock serving as a cradle. 

Assemble with screws and glue, countersink- 
ing and plugging the screws that hold down the 
top. The knob on the brass pivot pin may 


SMOKING STAND WITH ALL TURNED PARTS 


OUT-OF-THE- 
ORDINARY 


Furniture for 


Old-Time 
Shaving Stand 
of Maple 


MIRROR 
TILTED 


METHOD OF CUTTING V4" GROOVE ON 
INSIDE OF DRAWER FRONT 


Section 9-A Section B-B Section C-C 


be turned with a diamond-point 
tool made from a square file. Use 
brass stock about 34 in. in diam- 


eter and % in, long for the knob, and 
drill and tap it for the %4-in. brass pivot 
pin—Donatp A. Price. 


OOD turners will find this distinc- 
tive smoking stand a piece to give 
them plenty of practice in both spindle 
and faceplate work. The materials re- 
quired are: 1 pc. 2% in. diameter by 18% 
in. for shaft; 3 pc. 14 in. diameter by 
934 in. for legs; 1 pc. 2 in. 
thick by 8% in. diameter for 
tray; and 1 pc. 1% in. thick by 
6 in. diameter for leg block. 
The greatest care should be 
exercised when sanding beauti- 
ful turnings such as these so 
as to leave the edges of the fil- 
lets sharp. 

A jig may be made to bore 
the holes for fastening the feet. 
Simply bore a hole through a 
2-in. plank at an angle of 60 
deg. and then clamp it to the 
piece where the holes are to be 
bored. 

To lay out the spiral, divide 
the turned ball into four equal 
parts with longitudinal lines. 
The spiral may then be drawn 
to go halfway around the ball 
in its course from the top to 
the bottom of the ball. It may 
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be drawn freehand or a piece of paper 
may be wrapped around the ball to help 
in drawing. There will be eight spiral 
lines. The carving is started by cutting 
along the spiral lines with a wood 
carver’s V-tool.—H. BorneMAN. 
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Woodworkers to Build 


STRAPWORK CARVING SETS OFF 
USEFUL LITTLE PINE CHEST 


ANY uses may be found for a small early Co- 
lonial pine chest like the one shown—for ex- 
ample, in the nursery to store the baby 

clothing. Do not be alarmed by the carving on the 
drawer front; it is very simple. There is no model- 
ing except a very little hollowing out at the leaves, 
and a slight lowering of the strapwork where one 
band appears to go under another. 

First get out the front and the back, making them 
a few inches longer than their actual size so that when 
the grooves have been cut and the chest is being as- 
sembled, the ends will not split out. Groove the front 
and back 34 by 3 in, to receive the tongues, which 
are later cut on the ends. Now groove the ends and 
back, and rabbet the lower edge of the front for the 
floor and bottom. The chest may then be assembled. 
Be sure it is square. 

The drawer front is made so that it covers the ends 
on the chest to prevent them from showing, 


To LEAVE SOME EXTRA 
‘WOOD ON SIDES UNTIL. 
APTER ASSEMBLING The chest has a drawer in the bottom, the front 
A of which is ved by a simple type of flat 
¥ carving, The initials are cut in with a V-tool 
S . = 
4 Saal, $s DRAWER sorTOM 2 
q'xt84"« 273% —— E fi 
aa Turn the feet and bore holes into the 
bottom of the chest to fasten them, Fasten 
7 the molding. 
Next make the lid, which may be mold- 
ttilT ed on a shaper or by hand, 
ee ih Most pine chests of this type are finished 
7 with orange shellac; then rubbed down 
ENDS OF CHEST ] and waxed.—FrANKLIN H. GorTsHALL. 
ARE 19'"LONG: 
ONLY AT BOTTOM: LHe 
| FROM TOP OF DRAWER | 
TOTOPOF CHEST, 2 . < 
| AT DR | ve Iie List of Materials 
~ No. of 
Pieces Description t WH L 
1 Lid % 21 32 
1 Front %m 14% 30 
1 Back % 19 30 
1 Bottom of chest %H 19% 29 
1 Floor of chest % 19 20 
2 Ends of chest % 19 ~—«103 
1 Drawer front nw a 30 
4 Feet 4 4% 
2 Drawer sides 4 183: 
1 Drawer back 4% 3% 27 
1 Drawer bottom 
(plywood) 4 18% 2734 
aa ; Molding (see 
ii i i i drawin: 
" 7 7 dimensions are given in inches and 
Fig.6 Catcving Detail ‘Fig Details of Foot uli 


INNER-TUBE STRIPS ACT AS SPRINGS FOR CRIB 


WEEN it is necessary to make a crib _ been clamped by the upper strips of wood. 
or bed forachild, itisalwaysa problem To get the rubber strips as tight as pos- 
to provide suitable springs. The same sible, clamp them between the frame 
question arises, too, when an old crib is pieces and stretch them before fastening 
to be renovated, because ordinary springs the corners.—BENJAMIN NIELSEN. 
such as are used in commercial cribs have 
a habit of sagging badly after considerable 
use. They have to be replaced if the crib 
is to be put into comfortable shape for 
further use. 

One of the simplest and best solutions is 
to make the springs from the heavy inner 
tubes used in truck tires. A wire is first 
run along the lower section of the frame as 
shown at the right in order to provide a 
firm grip and prevent the interwoven rub- 
ber strips from pulling out after they have 


| 


Wire placed along the frame helps to grip 
the rubber, preventing it from pulling out 
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Money-Saving Ways 


FLAWLESS BALLOON CEILING 


Conceals Badly Cracked Plaster 
By RALPH G. WARING 


ERHAPS nothing is quite so ap- 
palling to a housewife as to have 
plaster dust sift endlessly down 
from a cracked ceiling over her 
clean carpets, draperies, and furniture. 
This difficulty is a common one, too, par- 
ticularly with the older type of plastere 
ceilings, The cracks and checks gradu: 
become enlarged to alarming proportions 
in spite of occasional screws or cloth 
patches applied as emergency measures. 

Something radical must be done to 
the ever-present menace that such a © 
ing will fall. Fortunately, there is 
ble and practical way out of the trouble— 
one that avoids the dirt and part of the 
expense of a new plaster job. It_is to in- 
stall a so-called “balloon ceiling,” which 
is a suspended ceiling of tightly stretched 
and painted cloth, 

To my mind this makes the finest type 
of ceiling since it appears mechanically 
more perfect than a plaster ceiling can 
possibly be. In fact, if I were building a 
new house, I should cover the joists with 
a soft type of ¥4-in. insulation board and 
then apply a balloon ceiling, knowi 
when the job is finished I should ni 
bothered with any of the troubles in- 
herent in plaster. 

First, outline with colored chalk or soit 
pencil all plaster areas that are too soft 
or loose to support themselves any longer. 
These can be found 
best by tapping lightly 
with a stick or finger. 

Small areas or streaks 
along running cracks 
can readily be reén- 
forced by pasting over 
a covering of strong 
new unbleached muslin. 
Apply a generous coat- 
ing of strong wall-paper 
paste to the plaster, 
stretch out the patch, 
and brush another coat 
of paste on the cloth, 
which should be large 
enough to lap well over 
the adjacent sound 
plaster. 

Any weak area larger 
than a few square feet 
should be supported by 
asuitably cut section of 
wall board, screwed as 
far as practicable to the 
ceiling joists. Space the 
margins of the board 
to allow for the fact 
that most joists are set 
16 in. on centers. The 
screws that are used in 
the edges where laths 
alone are available 
should be from 4 to 6 
in. apart. 
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Order the ceiling cloth from a 
tent or awning shop, allowing an 
extra foot each way. For a 14 by 
15-ft. ceiling, order a 15 by 16-ft. 
cloth. Have the seam double 
stitched as a standing seam, not 
with two stitches along either edge 
of a flat seam. The usual price for 
this work in the city where I live 
is five cents a square foot, stitched 
and delivered, for an extra wide, 
ia grade of unbleached mus- 
in. 


s y that it is to be 
clean and ies of shelf dust lines 
on the bolted cloth. If any dust 
lines should appear, they must be 


Calcimine shouldbe applied 
in small areas having an 
irregular edge. Two years 
after the first treatment, it 
is washed clean; two years 
later, it is recoated with 
half-strength calcimine 


To aid in stretching the 
cloth, a T-shaped wooden 
pushing rod is used with 
points in the upper edge, 
which is beveled to fit 
snugly up into the corner 


Applying awall-board 
patch to a weak sec- 
tion of a ceiling to 
Prevent any more 
plaster from falling 


Using a straightedge 
to test the underface 
of the furring strip 
to insure a true line 


removed with a 
soft gum eraser or 
the soft core from 
aloaf of rye bread. 

While the cloth 
is being made up, 
obtain some 1 by 

in, white pine lat- 
tice stock, surfaced 
on four sides, and 
enough strips of 3- 
in, soft pine cove 
molding to trim 
the entire ceiling. 
For a 14- or 15-ft. 
run, buy 16-ft, 
lengths to allow for 
mitering, coping, 
or trimming. Get 
about a dozen 
wooden shingles to 
be used as shims or wedges 
in lining up the 1 by 2-in. 
stock. If there are any ceiling 
light fixtures or furnace reg- 
isters, material for these must 
also be provided. Use a solid 
circular board for the light- 
ing fixture and 1 by 2-in 
stock for a frame around the 
register opening. 

Starting with the longest 
and best conditioned side of 
the room, apply a piece of the 
1 by 2-in. wood, cut 1%4-in. 
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to Modernize Your Home 


The completed balloon ceiling is of fine appearance—fatter 
and more perfect than the best plaster. It never cracks or falls 


HOW TO RESTRETCH UPHOLSTERY WEBBING 


EBBING, which is the foundation of 
all upholstery work, occasionally 
comes loose on a piece of furniture. 

Remove the black cloth that is tacked 
over the webbing; also remove the cov- 
ering material on the bottom of the fur- 
niture. Retack one end of each loose piece 
of webbing. Use 12-oz. upholstery tacks 
or 34-in. wire nails, staggering them so as 
not to split the frame. 

A webbing stretcher is required for the 
next operation, and it can be made from a 
piece of wood about 4 in. wide and § in. 
long. Drive five nails part way into one 
end of the wood, cut off the nailheads, and 
file the ends to a point. 

In order to use the stretcher, an 
extra strip of webbing or a piece 


short, to the ceiling and 
nail into place with 10- or 
12-penny nails. Use a 6 
to 10-ft. straightedge as 
shown in one of the il- 
lustrations to insure that 
the lower face of the strip 
remains straight and true 
throughout its length. 
Whenever necessary, cut 
off 3-in. portions of the 
cedar shingles and use 
them as wedges to force 
the strip down level and 
afford solid nailing. The 
nails should not be more 
than 18 in. apart. Check 
frequently — with the 
straightedge throughout the 
work, otherwise the cove 
molding will not finish 
tightly against the cloth. 

Continue nailing the 1 
by 2-in. stock around the 
entire ceiling. Be sure that 
the butt joints are solid 
and level. Next lay out 
the frames for registers 
and ceiling-light fixtures. 
Use the straightedge to 
test both crosswise and 
lengthwise. Level out 
with shingle shims where 
required. 

Measure from the long- 
est side to the center of 
each end of the room. 
Open up the cloth on the 
freshly swept and dust- 
mopped floor so that the 
standing center seam is on 
the upper face, nearest the 


loose strip, and repeat the process on the next strip 
of webbing. This stretching process should be 
started towards the rear of the frame where the 
least amount of strain is needed. Continue the op- 


eration to and at the 
front of the furniture, 
as shown. Finally, re- 
place the edges of the 
covering over the web- 
bing and tack a piece of 
black cambric over the 
webbing, folding in the 
edges all around. The 
cambric_ catches dust 
before it falls to the 
floor—HERserT Bast. 


old plaster ceiling. Take up one end of the 
seam, walk up the ladder, and while a 
helper holds the cloth from a second lad- 
der or ona suitable plank arrangement, use 
6-0z. cut sign tacks (not round) to tack 
the cloth seam on the center mark, leav- 
ing some 3 in. of slack cloth against the 
wall. Tack several places on either side of 
the seam about 4 in, apart to hold the 
cloth. Go to the opposite end of the room 
with your helper and tack the other end 
of the seam to the center mark on the 1 
by 2-in. strip while the seam is stretched 
as tight as is humanly possible. 

Return to the first portion and tack the 
remaining half of the end towards the 
longest and straightest side, spacing the 
tacks about 2-in. apart and as near the 
wall as practicable. See that the slack 
cloth is kept on as even a margin as pos- 
sible to insure straightness of the center 
seam. Continue the work along the 
straight wall. One man should align and 
stretch the cloth evenly, and the other 
do the tacking. It will be an advantage to 
have some one watch the center seam du- 
ring the work, since if this is kept straight 
the other portions seem to take care of 
themselves more readily. As soon as the 
long wall has been tacked, return to the 
first end wall and finish the second half 
of that portion, thus completing one long 
side and one end. 

The real work now begins. Consider- 
able strength of fingers and arms is re- 
quired to stretch the cloth endwise while 
some one else does the tacking. To over- 
come the strain on fingers and forearms, 
I devised a stretcher something like the 
old carpet stretcher of our grandparents’ 
day. A 6-ft. length of 1 by 3-in. pine was 


used as the rod, (Continued on page 117) 


of heavy canvas about 4 in. wide 
and 12 in. long is necessary. Use 
large nails to pin this piece to the 
loose end of a strip of the old 
webbing on the furniture. Put the 
end of the stretcher against the 
frame, and hook the loose end of 
the extra strip through the nails 
in the stretcher. Then pull down 
as illustrated. Tack the stretched 
webbing to the frame, remove the 
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‘The webbing is tightened with the aid of a 
stretcher and a short piece of old webbing 
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‘The modern ceiling kitchen unit, 
shown at top, provides strong 
but evenly diffused illuminati 


After the old pendant has 
been removed, the ends of 
the wires are scraped clean; 
then the fixture bar is se- 
cured with a lock nut as 
illustrated at the right 


NE room where the house- 
wife always appreciates 
good illumination is the kitch- 
en. Here she does most of her 
work, and good light certainly 
is an aid. 

The modern way of lighting 
the kitchen is with a crystal- 
bottom ceiling unit containing 
either a 75- or a 100-watt lamp. 
This type of fixture provides a 
strong but evenly diffused source 
of light that helps make work- 
ing a pleasure. In addition it 
reduces eyestrain to the mini- 
mum, The bottom of the globe 
is a cut or molded form of glass 
that is clear, but the nature of 
the design breaks up the light 
rays, thus preventing an objec- 
tionable glare. If a table hap- 
pens to be under the fixture, 


throughout the room. It i: 
superior to the old: 
pendant which it is 


this strong light directly downward is very useful. 
The rest of the globe is composed of opal glass, which 
spreads a soft but adequate light throughout the 


entire room, including even the corners. 


STOPPING LEAKS IN SHINGLE ROOFS 


E NORTHERN districts, particularly 
during a severe winter, many roof leaks 
are reported, all similar in cause and usu- 
ally occurring in houses and other build- 
ings where the roof projects considerably 
beyond the walls at the eaves. This type 
of leak is always prevalent in seasons of 
heavy snowfall and is likely to cause 
much damage to ceilings and walls. 

On a comparatively mild day, the snow 
on the main part of the roof melts because 
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of the sun and the warmth of the building. 
As the water runs down the roof, it is like- 
ly to freeze on the wide overhang because 
this portion of the roof is much cooler, be- 
ing more exposed to the wind and having 
no warmth from below. Gradually a ridge 


of ice forms, (Continued on page 123) 


‘The shingles are removed along the 
edge of the roof with the aid of an 
old spade as illustrated at the left. 
Above: Laying new shingles on roll 
roofing covered with roofing cement 


Installing a Crystal-Bottom Kitchen Light 


By HAROLD P. STRAND 


‘The wires are twisted tightly, 
the ends bent over to prevent 
puncturing the tape, and the 
joints soldered as below with 
a small torch or soldering iron 


At left the joints have been taped, 
the old holes in the plaster patched, 
and everything made ready to fasten 
the holder with two machine screws 


| To install one of these units, 
remove the old pendant and 

-% scrape the ends of the wires 
that come from the outlet 

box until they are clean and 

~~ bright. In the case illustrated 
> there is an outlet box which 
was imbedded in the plaster 

when the house was built, and it has a 
34-in. fixture stud in the center. In older 
houses one is likely to find a combination 


outlet in which a (Continued on page 119) 


A Dozen Suggestions 
for MARCH Jobs 


‘Here are twelve shipshape-home ideas 
for March, any of which will aid in mak- 
ing your house more modern and livable: 


Repair furniture and upholstery, 

Build cabinet for children’s toys. 

Correct sagging doors or defective win- 
dows. 

Rearrange the kitchen for more efficient 
work, 

Add handrail for cellar stairs. 

Install full-length mirrors on bedroom 
doors, 

Repair or replace defective locks, chains, 
or bolts. 

Weather-strip cracks around window 
sash and doors. 

Lay flooring for any unfinished part of 
the attic. 

Construct built-in telephone cabinet. 

Replace common glass with ultraviolet- 
ray glass in nursery or sun porch. 

Insulate roof or attic floor to reduce 
heat losses in winter and to make 
house cooler in summer. | 
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The Guild 


Just an idea in 1933 . . . now the National 
Homeworkshop Guild has clubs in forty-three 
states, Canada, and the Philippines, each 
the craftwork center of its community. Every 
unit is aided by a variety of free services 


ry 
SS 
Official Magazine 
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Aims to Cover the Map 


WITH HOME WORKSHOP CLUBS 


ROLL CALL OF 


CLUBS 


IN THE GUILD 


ARIZONA 
Tucson 

ARKANSAS 
Little Rock 

cacy PORNIA: 


Bellflower 
Glendale 
Huntington Park 
03 Angeles 
(Model R.R.) 
Newcastle 


Middletown 
Putnam 
DELAWARE 


COLUMBIA 
Washington 
‘LORID: 
jacksonville 
Miami 


Mount Morris 
er. 
Rockford 


field 

ingfield 
Waukegan 
Western Springs 


INDI 
Borden 
Evansville 
Fort Wayne 
‘Terre Haute 

IOWA 
Cedar Rapids 
Creston 


. Beane 

Mason. City 
KANSAS 

Fort, Leavenworth 


KENTUCKY 
‘Covington 
Lexington 
Louisville 

LOUISIANA 


NI 

Biddeford 

Brunswick 

East Machias 
MARYLAND. 

Baltimore 

Boonsboro 

Hyattsville 
MASSACHUSETTS 

Boston (Model R.R.) 

Brockton 

Fall River 

Lawrence. 


North Adams 


ony (2) 
Springfield 
West Lynn 
Worcester 


(List continued on page 113 


MARCH, 1937 


RAPHICALLY illustrated on the 
jig-sawed map above is the dis- 
tribution of home workshop 
clubs throughout the United 

States. Each flag bears the number of ac- 
tive clubs in the state in which its pin is 
implanted. There are clubs in forty-three 
states, besides Canada and the Philippines, 
at the time this is written, and clubs are 
continually being organized. New York 
has the most clubs; Illinois is second. 

A home workshop club in every town is 
the ultimate goal of the National Home- 
workshop Guild. Interest in the hobby is 
increasing steadily, so the Guild directors 
see no reason why this mark cannot be 
reached. More than 100 new clubs were 
organized last year under the Guild’s free 
membership plan, and at least 200 are ex- 
pected to become affiliated with the or- 
ganization during 1937. 

The majority of the clubs are in the 
more densely populated areas, but home 
workshop enthusiasts living in the smaller 
towns are beginning to discover that they, 
too, can double the pleasure and satisfac- 
tion they get out of their hobby by form- 
ing groups and affiliating with the Guild. 
A complete list showing where clubs are 
located begins on this page. If more than 
one club is situated in a town, the number 
is given in parentheses. 

Each new club becomes. the craftwork 
center of its neighborhood or community. 
The members, instead of having to work 
entirely alone, meet regularly to talk over 
their problems, to watch woodworking, 
model making, metal working, painting, 
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and other demonstrations, and to partici- 
pate in a great variety of actual construc- 
tive projects. Not all of this is done for 
purely personal reasons, either. Many of 
the clubs get experience in craftwork and 
gain much enjoyment from such group 
undertakings as making toys for poor 
children, aiding dramatic clubs in the con- 
struction of scenery, helping the local 
manual training classes by offering prizes 
for meritorious work, and building equip-, 
ment for various organizations, A notable 
example of the latter type was the con- 
struction of a cabin for Boy Scouts by the 
Rockford Homecraft Club (see P.S.M., 


Jan. ’37, p. 98). (Continued on page 113) 


HOUSE REPAIRS 
Is Club Topic 
for March ¥ 


OME workshop club | 

members will learn 
a lot of new ideas about 
keeping their homes shipshape as the re- 
sult of a special demonstration and dis- 
cussion scheduled by the Guild’s Program 
Service Bureau for March. This is the 
fourth in the series of special monthly 
events planned by Guild experts and out- 
lined in the regular Guild bulletins sent 
to club secretaries. 

The February program feature—a 
crossword puzzle composed largely of shop 
terms—has aroused much interest because 
of its novelty. Such stunts always help 
make club meetings more enjoyable. 


91 


UNIQUE EASTER EGG HOLDERS 
JIG-SAWED FROM PLYWOOD 


HERE is a decorative Easter egg holder easily and quickly made from 
The secret of its construction is shown in 
the diagram, and the finished holder appears as in the photograph. 
Plywood 1% in. thick, of any inexpensive variety, is suitable. It may 
be sawed with either a power-driven jig saw or a hand fret saw. 


two pieces of plywood. 


Prepare a full-size outline of the 
two pieces by sketching them on 


a piece of heavy paper on which 
Y-in, squares have been drawn. 
Cut out the two designs with a 


pair of scissors, lay the patterns 


on the plywood, and outline the 
shapes with a pencil. Two or more 


holders may be sawed out at the 
same time by tacking together two 


or more pieces of plywood. In 
sawing out the slots, be sure they 


are the right width to form a 
tight fit when the two pieces are 
engaged. The eye is indicated by 
boring a 3/16-in. hole. 


Yellow paint or enamel will 
give a pleasing effect to the fin- 


ished holders, and only the addi- 
tion of an egg with the customary 


brilliant dyes of many hues is nec- 
essary to complete this Easter 


novelty—Georce A, SMITH, 


A lens taken from 
a ten-cent reading 
glass is set in a 
ring of heavy wood 


WOODEN PAPER WEIGHT 
HOLDS DESK MAGNIFIER 


A COMBINATION magnifier or reading 
glass and paper weight that will be a use- 
ful accessory on any desk may be made 
as shown above. The block of hardwood 
is either turned on the lathe or cut out on 
a jig saw and shaped by hand. The glass 
should fit tightly in the rabbet and may 
be cemented in for additional security. A 
ten-cent reading glass of suitable size for 
this purpose is sold in chain stores, and 
it can quite easily be removed from its 
handle.—D.W.C. 


MODEL RAILWAY FOLIAGE 
MADE FROM RUBBER 


As soon as boys—not to speak of their 
fathers—have found out all there is to 
know about operating a new model rail- 
way, they usually want to build realistic 
scenery for it and put in a number of 
miniature trees. For making the foliage, 
I have tried everything that looks green 
and find a green sponge-rubber bath mat 
is best if it is cut into very small pieces, 
match-head size. A small pile of these is 
kneaded together with a high-grade rub- 
ber cement, then applied to the end of a 
small twig and modeled into a natural 
tree shape—James A. Laverty. 


S and other work may quickly 
rved by the use of a tap in a 
Whirling at high peed, the 
toothed flutes remove stock at a surpris- 
ing speed, and cut across the grain with- 
out splintering. Scratches left in the work 
are soon removed with small reamers used 
in the same way. 

For in: as in hollowing a life- 
boat or other smail piece, a quick job is 
done with a roundheaded wood screw held 
in a chuck on the drill press or lathe. To 
provide proper clearance, file away the 
side of the slot not used for cutting. A 
flathead screw treated in the 
same way makes an effi- 
cient routing cutter. 

Very small dowel rods, 
useful for stanchions and 


railings, may be made by ro- — ,7-Yv, 
tating hardwood meat skew- ( Y 
ers or }4-in. doweling at . 7 


highest speed in a drill i 
chuck and forcing one or | 
more dies over it. 
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Hollowing a model 
lifeboat with modi- 
fied roundhead screw 


Painted a bright yellow, the holder supports a gayly dyed egg 
at the Easter breakfast table. The patterns are at the left 


Small spindles and stanchions 
may be turned from wooden meat 
skewers and dowels with the aid 
of inexpensive threading dies 


A tap, gripped in the 
drill- press chuck and 
whirling at high speed, 
is a good carving tool 
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| tool box 
hard to keep in or- 


der, Whether it is a large 
chest, a shoulder box such 

ied to the job, or 
hand boxso often 
used because of its porta- 
bility, it is next to impos- 
sible to keep the tools handy or to make a 
quick inventory of them. Even though 
trays or tills are usually provided, the up- 
per tills must be removed to reach the 
lower ones, while tools in the bottom must 
be nested together with time-wasting care 
or they are hopelessly jumbled. 

Designed to overcome these objections, 
the boxes illustrated are simple to con- 
struct and thoroughly practical. In them I 
carry all my carpenter tools, excepting, of 
course, the miter box. As soon as a box is 
opened, I can remove any frequently used 
tool without lifting another; and at quit- 
ting time one glance shows what tools are 
missing, for all are either silhouetted in 


‘The box for the roughing tools. The drawer has been pulled out to show 
how it straddles the partition. General dimensions are given at the right 
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Although they are easily carried, the 
two boxes form a complete tool cabinet 


IMPROVED 


dark paint or their places are labeled. 

All rough tools are in one box, and the 
additional tools needed for finishing are 
carried in the second. If all the tools are 
required on the job, I set the finish box on 
the floor against a wall, 
place the rough box 
on top, and the two 
form a convenient 
cabinet where every 
tool, no matter how 
small, is at hand. For 
carrying, I close the , 
boxes, slidethehandles ¥11 
into place, and take &f 
one in each hand. 


Ciarpenter’s Boxes 


HAVE A PLACE FOR EVERY TOOL 


By Edwin M. Love 


Placed face to face in the auto 
trunk, they form a compact unit. 

Build the chests of %4-in. 
three-ply fir wall board, butting 
the joints and using both casein 
glue and brads. Note that the 
front of the drawer in the rough 
box extends full length, while the 
drawer itself is cut into two 
parts to straddle the partition. 
If a small hardwood block is 
glued in the front of this division 
and a hole is bored through the 
floor of the section above into it, 
the drawer can be locked by in- 
serting a spike. 

Bind the upper and lower 
corners with tin window flash- 
ings, driving }4-in. wire nails near 
the edges about every inch, and 
clinching them inside. Use piano 
hinges nailed in the same way. 
If you have no drill of the right 
size, the metal can be pierced 
with a center punch used first 
from the front, then from the back. 

There is space for three or four hand- 
saws in the lid. The plywood supports are 
cut away in the centers to give lightness. 


Their bases, (Continued on page 118) 


I] oRAWeR 
I] SECTION 


SHIFT 10 
RIGHT OR LEFT 
‘AS REQUIRED. 


BOX for 
FINISHING TOOLS 


Homemade Spindle and Buffs 


A discarded muslin sheet provided the material for this buffing 
wheel, and the spindle which supports it was turned from wood 


ANY home workshop owners 
finish small metal projects by 
hand, but it is a laborious and 
inefficient process, With an 

inexpensive spindle and a few buffing 
wheels, a high polish can be produced 
quickly and in a professional manner, 
Suitable spindles can be obtained 
for attaching either to an electric 
motor or to a lathe headstock or 
other power tools. For occasional 
use or in an emergency, you can 
make a satisfactory spindle from 
hardwood, and the buffs can be cut 
from old bed linen, 

One of the photographs and the 
drawing show how the spindle is 
made, Place a 1% by 6-in, hard- 
wood turning square in the lathe, 
round it, then taper the tailstock 
end down to about 4 in. Cut a 
shoulder on the headstock end, as 
shown in the drawing. After re- 
moving the piece from the lathe, at- 
tach a faceplate with a 1-in. thick 
block screwed to it, and turn the 
block down to a diameter of 234 in. 
Then turn a hole in the face of the 
block to receive the large dowel 
left on the end of the tapered piece. 

After gluing the wood spindle to 
the faceplate, center the small end 
with the tailstock and apply suffi- 
cient pressure to hold the two parts 
securely together while the glue is 
drying. Meanwhile you can slowly 
rotate the faceplate by hand and 
with a pencil draw lines for the 
screw thread. Cut the shallow 
threads with a hand scroll saw or 
coping saw, as shown in one of the photo- 
graphs, and afterward widen the cut with 
a triangular file, followed by light sand- 
ing. Cut off the button remaining on the 
tapered end, and the spindle is finished, 
unless you should wish to add a single 
coat of shellac or varnish, 

Three very satisfactory 6-in. buffs can 
be cut from one muslin sheet that would 
otherwise be discarded or used for rags. 
(Pieces of old flannel may be used in the 


94 


By 


same way.) Cut the 
muslin into 6-in. 
squares. Make a small 
hole in the center of the 
pieces so they can be 
slipped over a bolt. 
This may be done by 
folding three of the 
squares at a time so 
that the inside corner 
of the fold (and there- 
fore the exact center of 
the cloth) can be 
snipped off. 

The next step is to 
place the pieces in a 
jig, as illustrated, so 
they can be trimmed 
circular. First slip a 
4-in, plywood disk over a small bolt, then 
put on a 6-in, disk of cardboard, then fif- 
teen thicknesses of muslin, and finally 
another cardboard and another plywood 
disk, with a washer and wing nut. When 
putting on the muslin, apply a 1-in. ring 
of glue around the hole on every other 


FOR METAL POLISHING 


Oliver Bandelier 


piece; it will soak through and form a hard 
center for the buff. Use the 6-in. card- 
board disk as a template for cutting. 

To assemble the buff, hold thirty-five 
or forty thicknesses between the same 
plywood disks and stitch right through 
the material with a stout needle and heavy 
thread. Let the stitches be guided by the 
edge of the plywood disks. The needle 
can be pushed through by pressing the 
end with the eye down against a block of 
metal as shown. Remove the two wooden 
disks and stitch around the center hole: 
You can then enlarge the hole with a 3¢- 
in. metal-cutting drill, 

Hold the work for buffing on the under- 
side of the wheel with the top of wheel 
turning towards you. The buffs should, of 
course, be touched with any suitable pol- 
ishing compound beforehand. Two or 
three buffs are generally used with abra- 
sives of varying degrees of fineness. The 
first buff is charged with cutting abrasive 
for the preliminary cutting down to re- 
move the coarser scratches; the last is 
charged with fine abrasive for the final 
high polish or “coloring,” as it is called. 

Sticks and blocks of polishing com- 
pounds can be purchased at very little 
cost, or you can make your own, when 
small quantities are wanted, by pressing 
ive into cakes with as little melted 
possible. The paraffin acts as 

. Powdered tripoli is a common 

and much-used cutting abrasive and can 
lly be purchased at drug stores. 

s a still coarser abrasive. Finer 
is done with various grades of 
The highest polish is obtained 
special grade of iron oxide, 


pumice. 
with rouge, a 


Cutting the grooves 
in the spindle with 
a hand scroll saw. 
The spindle is made 
in two parts as at 
the left. The other 
views show steps in 
cutting and sewing 
the disks for the buff 
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Owl-shaped tray and a Gothic rosette design. 
At right: The scallop tray has a good handle 


ARVED wooden trays like those 
illustrated are well within the 
ability of the average home 
workshop enthusiast. If a drill 

press and flexible shaft cutters are avail- 
able, hand tooling may be almost entirely 
eliminated; on the other hand, the work 
can be done without power tools of any 
kind. The completed trays, which may be 
used for serving refreshments or as fruit 
dishes or decorative buffet pieces, are 
equal in design and finish to expensive im- 
ported ones. 

The procedure is to draw on a piece of 
paper, using 1-in. squares, the design 
chosen. Transfer to the wood with carbon 
paper only the lines needed in the roughing 
out. Saw along the outlines, then rough 
out the interior. If a drill press is used, 
have the cutter set to stop 14 in, above the 
table. By securing the work by means of 


If available, a 
drill press with 
a spurless bit 
or other suit- 
able cutter may 
be used to rough 
out the trays. 
Right: Using a 
carving chisel, e 
Note the wooden bs 
hold-down and |) 
iron C-clamp |) 


FIVE DESIGNS FOR EASILY CARVED 


Refreshment ‘Irays 


By D. W. PRINCE and SILVIO MARINI 


waste “ears” and using a gouge, one may do this 
hollowing equally well although not so rapidly. 

Now the detail lines are transferred and carved 
in. About 3¢ in. of wood is left as a minimum 
thickness. Flexible-shaft carving bits may be 
used to advantage, or 
the smaller chiselsem- 
ployed for carving. 
Sandpapering the 
sharp edges reduces 
danger of splintering. 

A paraffin wax fin- 


For a first attempt, 


ish is one of the best, nothing is simpler 
as it does not taint than a fish design, 
food and is easily re- such unfish or 

a in seed’ 


newed. The wax is 
merely rubbed on cold 
or slightly warmed. In 
the Gothic rosette 
tray, however, the pat- 
tern of the rosette 
may be brought out 
better by high-lighting 
with burnt umber, 
coating with very thin 
shellac, if desired, 
then varnishing and 
waxing. 

A graduated series 
of patterns may be 
drawn to scale, and 
sets of thi trays 
made to “nest.” 


MARCH, 1937 


IF YOU LIKE TO WHITTLE, WE HAVE SOME GOOD CONSTRUCTION KITS. SEE PAGE 20. 93, 


OST amateur photographers feel 
the need for an inexpensive yet 
efficient spotlight for portraiture 

and still-life photography. The light illus- 
trated, which cost only two dollars for 
materials, has been used for all types of 
photography and has never failed to pro- 
duce the desired effect. 

The simplicity of construction is ap- 
parent from the photographs and draw- 
ings. Some dimensions have been omitted 
because they depend on the size of the 


LOW-COST PHOTO LAMP STAND 
MADE FROM CURTAIN RODS 


'ONSTRUCTED from flat curtain rods, 

this stand for photographic lamps is 
handy, compact, and light in weight. In 
one respect it is superior to the purchased 
article because the lamp can be used in 
almost any desired position—from the 
floor up to a height of over 6 ft. 

Rods 26 in. long were chosen for the 
stand illustrated. A complete rod serves 
for the standard, and half rods for the 
legs. The writer made two stands, using 
the other half rods for the second stand. 

In preparing the legs, snip off the bent 
ends, grind or file them smooth, and drill 
for the pivot screws. The cap of the tri- 
pod head, to which the legs are clamped, 
is made from a triangle of stiff sheet 
metal. Aluminum 1/16 in. thick is ideal. 
For the opening to receive the standard, 
make an H-shaped cut with a chisel or jig 
saw, bend the flaps upward, and file them 
smooth, Drill the nail and pivot holes, 
and bend the corners of the triangle down, 
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Spotlight 


CONSTRUCTED FOR 
TWO DOLLARS 


The spotlight in 
use for a still- 
life study,a phi 
to of the pai 
before assembly, 
and, at right, 
view broken 
away to show 
the focusing ar- 
rangement and 
drawings of the 
support and one 
type of stand 


wire 


condensing lens used. The writer 
happened to have a 6-in. lens and 
built the spotlight around it. How- 
ever, if the reader intends to buy a 
lens, he will find one of about 3-in. 
diameter to be less expensive, easier 
to handle, and perhaps even more efficient. 

Fundamentally, the spotlight consists 
of a wooden ring to hold the lens, a hous- 
ing made of stovepipe, two round curtain 
rods on which the lamp base slides, and 
a wooden disk, which is drilled to afford 


forming a cap to fit the 
hexagonal hardwood 
block, which is made as 
detailed in the drawings. 

The block is laid out 
on a circle of 31/32-in. 
radius. It greatly stiffens 
the cap without adding 
muchtothe weight. Mark 
the position of the stand- 
ard hole, using the cap 
as a template. Notch the 
leg sides to clear the 
headsof the clamp screws, 
and if square-headed 
screws are obtainable, fit 
the notches to the heads 
to prevent their turning. 
Also, bore the hole for 
the wood screw used to 


STOVEPIPE 
RING. 
LENS 


VENTILATING 
HOLES 


HOLE IN ROD 

ic LEAF OF HINGE 
soup — BENT 

CURTAIN ROD 


Alternate 


Stand for : 
Lamp 4 Pipe 
44 WOODEN 7 FLANGE 
DISK 


ventilation. The bulb is an ordinary pho- 
toflood lamp. The inside of the stovepipe 
should be painted aluminum. 

An old music stand is used as a base for 
the “spot,” or a stand may be made from 
pipe—MIcHELE DE SANTIS. 


clamp the standard. 
Assemble the head with 
iued on page 104) 


‘The stand gives an unusual 
range of adjustment—from 
a position near the floor, 
to a height of 6 ft. or more 
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sg aise a Q9 Two or three 
Kodak ‘SS’ Film Photoflood Lamps 


and reflectors 


in your camera 


Everything you need 
to make snapshots at NIGHT 


Wane to try your hand at indoor 
snapshots? No need to wait 
until you get a better camera. 

You can start right in snapshooting 
tonight. For now, even a simple 
Brownie makes snapshots (instanta- 
neous pictures) indoors after dark. 

Just use Kodak “SS” Film, and two 
or three of the new No. 2 Mazda Photo- 
flood lamps, which last for hours, and 
Model B Kodak Handy Reflectors. 

If your camera has an /.6.3 or faster 
lens, No. 1 Photoflood lamps are 
powerful enough. 


FREE BOOKLET... 
Written in simple, non-technical language. 
Illustrated with helpful pictures and dia- 
grams. Contains everything you need to 
know about both kinds of night pictures— 
snapshots with Photoflood lamps, fast expo- 
sures with Photoflash lamps. (You can use 
Photoflash lamps, each good for one pi 
if your camera can be set for “tim 
booklet tells you how to arrange your lights 
how to place your subject... suggests a 
ariety of picture opportunities. Get a copy 
at your dealer’s today . . . Eastman 
Kodak Co., Rochester, N. Y. 
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Six Kinks 


Z 


TO INTAKE 
MANIFO 


Metal Sling for Springs 
Aids In Jacking Car 


Wuen using a bumper-type jack, it is 
often necessary to raise the car body a 
considerable distance before the wheel is 
lifted free of the ground. An easily made 
spring sling, as shown below, solves prob- 
lem easily. The hook-shaped piece of 34- 
inch steel rod is placed under the spring 
and hooked into a hole in the car frame. 
The sling should be long enough to go 
into place easily.—H. J. 


‘The spring sling, and how it is put in place 


Double-Purpose Light 
for Auto Trailers 


Owners of small 
trailers and trucks 
can provide a 
handy interior 
light ‘by making 
their safety tail 
lights do double 
duty. Asillustrated, 
the combination 
light consists of a 
single bulb mount- 
ed behind a_red- 
glass window fitted 
into a hole cut in 
the rear wall of the trailer body. A square 
of frosted glass mounted at an angle in 
the lamp housing allows the light to be 
reflected inside the body.—R. L. 
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Connected to the intake manifold, the 
home-made vacuum gauge at the left 
makes it easy to tune valves or carburetor 


for 


WAX ALLOWED TO. 
‘COOL WHILE 
CANIS HELO 
OTH 
POSITION 


Wooden Coat Hangers 
form Battery Lifter 


A Few weeks ago, it became necessary 
for me to lift the battery out of my car. 
Not having a regular battery lifter handy, 
I rummaged through my tool box for 
something that would serve the purpose. 
After several un- 
successful trys with 
pliers, screw driv- 
ers, and wrenches, 
I hit on the idea 
shown at the right. 
Borrowing two coat 
hangers from our 
hall closet, I 
slipped the wire 
hooks under the 
short metal con- 
nection strips be- 
tween the battery 
cells and used the 
curved wooden portions as handles. The 
battery came out so easily that since then 
I have reconstructed two coat hangers by 
cutting several inches from the ends of 
the wooden strips to form short handles, 
which I then taped. They now form a 
valuable addition to my repair kit. An 
even more convenient lifter could be 
made from two coat-hanger hooks attached 
to a single wooden handle.—H. B. 


Hooked under the cell 
straps, coat hangers 
form a battery lifter 


Car Owner S 


One of These Timely Suggestions, 
Contributed by Other Readers, May 
Help You To Solve a Vexing Problem 
in Driving or Caring for Your Auto 


setting the valves on my car, I devised the professional- 

type vacuum gauge shown at the left. It consists simply 
of a %4-inch-bore U tube with one leg sealed with a cork or 
sealing wax and filled with enough water to bring the level up 
to within about one inch of the sealed end. In use, the open 
end is connected to the car’s intake manifold through a length 
of rubber tubing. When the motor is started, the vacuum 
created in the manifold will pull the water down in the sealed 
leg. The carburetor idling adjustment then should be regu- 
lated for maximum deflection, and the valves adjusted for 
uniform deflection in each set (intake and exhaust) when 
feeler gauges are inserted.—E. A. W. 


T= SIMPLIFY the job of adjusting the idling speed and 


Ia Removing Wax Polish from Cans 


By HEATING the can gently, you can 
reclaim that last hard-to-get-at ring of 
polish that always forms in an almost- 
empty container of automobile wax. Hold 
the can over a gas flame, being careful to 
keep the temperature below the point 
where the wax smokes. When all the wax 
has melted, tip the can and hold it in that 
position until the polish cools and hard- 
ens, Having collected along one side of 
the can, the wax is in a position to be 
seooped out easily with the polishing rag. 


at ha] 
Deflector Under Dash 
Improves Car Heater 


Because of its position under the dash- 
board, an automobile hot-water heater 
often wastes a large portion of its heat. 
Rising from the heating core, the warm 
air becomes trapped under the dash. To 
overcome this, a panel of plywood or 
metal should be installed directly over the 
heater, as indicated above. Serving as a 
deflector, the panel will prevent the warm 
air from becoming trapped behind the 
instruments and will direct it out into the 
car where it is needed. A pair of large 
shelf brackets or angle irons can be used 
to fasten the panel to the cowl wall as 
suggested in the drawing.—E. A. W. 
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BOX WITH VISIBLE INDEX 
HOLDS JIG-SAW BLADES 


ASE in selecting the proper blade and 

convenience in knowing how many 
blades you have in reserve will repay the 
trouble of making this glass-sided box for 
your scroll saw. One blade of each size is 
kept in the slots against the glass, and a re- 
serve supply in the hole directly back of it. 
The blade number, cut from the original 


through the glass. This information is useful 
when reordering or when following specific 
directions that give the blade size to use. 
The box is constructed around a block 
1% by 434 by 434 in,, laid out as shown be- 


and cut the slots on the outside faces. The 
sides and the bottom, which are slotted for 


lids are hinged on the outside and allowed to 
project at the ends so they may be flipped 
open when a blade is wanted. 

A convenient place for the box is on the 
overarm of the saw, to which it may be se- 
cured by machine screws. Put a rubber strip 
under each end to take up irregularities of 
the casting—Joun P. Apas. 


fp xaos ry 


NY; 


nel; 


Side view of the case with the central part 
broken away to make room for the plan view 


SHARPENING A GLASS CUTTER 


Wuen the ordinary wheel-type glass cutter 
becomes dull, it can be sharpened on an em- 
ery wheel. Just press it against the side of 
the grinding wheel very lightly with the han- 
dle at a 45-deg. angle to the plane of the 
wheel. Grind both sides of the little cutter 
wheel in this manner, and then rub the ground 
edges up and down the side of an oilstone a 
few times—Muitton Monson. 


i 


package, is slipped in the slot so it is visible | 


low. Drill the holes lengthwise of the grain, | 


the glass, are screwed to the block. The half | 


Y business is batteries. I have opened ‘up hundreds of 
them right here on this bench and believe me, it’s the 
inside of a battery that reveals its true worth. 


“This winter I had lots of batteries come in here that I know 
cost more for up-keep than their owners paid for them originally. 
Often the battery that seems the cheapest in the beginning proves 
to be the most expensive because it requires frequent recharging. 


“Of all the batteries we service at this station, Willards require the 
least amount of recharging and repairing.” 


Records show that 45 % ofall Willards never need a recharge. An- 
other 41% require only one recharge during their entire lifetime. 


This low upkeep cost and their extra long life make Willards 
Cost Less To Own! 


WILLARD STORAGE BATTERY CO. © Cleveland * Los Angeles * Toronto, Canada 


Jjarcds 


COST LESS TO OWN! 


| Because they last longer... crank faster...don’t let you down 


MARCH, 1937 Please mention Poputar ScteNce MonTHLY when answering advertisements in this magazine, 99 


zs 
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Fine Ww ork 
Begins with a 
Disston Saw 


New! The Disston DeLuxe is the finest 
home workshop saw you can buy. 
Disston Steel! Disston workmanship, 
of the highest standard! On any job 
you do, Disston DeLuxe means easier 
cutting. On something that is a real 
challenge to craftsmanship, you will 
realize that the easy, accurate cutting 
of this fine blade is the beginning of 
fine work. 


Ask your dealer for this saw by name: 
“Disston DeLuxe’’, etched on the 
blade. See the high, smooth finish . . . 
accurate fitting. ..keen teeth, that 
hold their cutting edge. Ownership | of 
a Disston DeLuxe Saw is of 


can be proud. 


Cross-Cut — Rip — Combination 
6" (14"* hole) $2.40 (16, 54", 4¢ hole) $3.20 
34""hol 


1 (ig""hole) $2.80 10" (3g) + $405 


Hollow Ground Combination 


4" hole) $3.90 (24°, 56°", 34°" hole) $4.90 
T(}4" hole) $4.40 10°*(8§", 34" hole) . . $6.20 


Use Disston Saws, Tools, Files 


in your home workshop. 
How to choose, use, care 
for, these better tools 
and do better work—all 

is shown in this Disston 
DISSTON || Manuel sent FREE, 
TOOL Ano FILE \ 


MANUAL | 


MAIL COUPON 


TO: HENRY DISSTON 
& SONS, INC. 
310 Tacony 
Philadelphia, U.S. A. 
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MAGNET 


RESETTING 
HANDLE 


Unique 


An electromagnet deflects the flame 
of the carbon arc outward in a long 
point that can be used for welding 


lectric-Are Torch 


WELDS SMALL WORK 


By Edward Shaw 


of a carbon arc, it is possible to con- 

struct a new and curious type of weld- 
ing torch for experimental purposes or small 
work in the shop. The arc is deflected by 
means of an electromagnet into a long pointed 
flame, which can be used for various purposes. 
‘The torch illustrated, for example, was de- 
signed for welding wires of very high melting 
point (chromel and alumel) used in the con- 
struction of thermocouples. An oxy-gas flame 
would, of course, do the same work, but is 
not always available. 

There may be the germ of an idea in this 
torch that could be developed into something 
more practical and useful. Possibly the mag- 
netic field could be so adjusted and shaped 
that one could form the arc into a long, slen- 
der flame, more concentrated than at present. 
It is interesting to note that the arc roars 
more on alternating than on direct current 
and the flame is more concentrated and 
pointed in the forward direction. 

The electric arc which is formed between 
two carbon rods in contact arises from the 
vaporization of the rods when sufficient cur- 
rent flows through their tips. The hot con- 
ducting gases produced at the point of con- 
tact maintain the arc at the expense of the car- 
bon rods, which slowly wear away. That these 
hot gases or flames consist of electric charges 
in motion is shown by the fact that they are 
deflected by a magnetic field. 


B: UTILIZING the intensely hot flame 


NG Dik. ass 


BOARD ( ta" THC) 


Yh ASBESTOS ROARD 
HOLDS TWO. 
BINDING POSTS 


TOONE 
ARGON 


S(e OVA. BRASS 
TUBE, 7" LONG, 
Na'x24 THR'D 


ENAMELED 
WIRE 


Yet cone,“ Te 
sorrsrecn Gd Fs WN SPRUNG TU 
FRonT cut 
‘OFF Bx 
THREAD 


INSULATING 
RING 


SUPPORTING ARM 


cARBON (2 REQUIRED) 


The small torch described consists of two 
¥%-in, diameter carbon rods aboye which is 
mounted an electromagnet and through which 
the current of the are flows. The magnet is 
connected in such a way that its field deflects 
the arc outwards so that it becomes accessi- 
ble for experiment. The magnet consists of a 
¥-in. diameter soft steel core wound with 
approximately 85 turns of No. 14 cotton- 
enamel, copper magnet wire. The ends of the 
coil are made of asbestos board to protect 
the winding from the heat, and the whole unit 
is mounted in the end of the slotted tube 
shown, 

In order to compensate for the wearing of 
the carbons, a device is provided to bring 
them together slowly. This is made very sim- 
ply and consists of a dashpot, the shell of 
which is the handle of the torch. So that the 
motion will be quite slow, the piston moves 
through a heavy oil. A hole is drilled through 
the piston in the direction of its travel to ac- 
commodate a tube of approximately 1/32-in. 
bore and 1/64-in. wall. This should be a force 
fit, The tube is allowed to extend a bit be- 
yond the face of the piston, so that it may 
be squeezed together if necessary to make 
an adjustment. A strong, phosphor-bronze 
helical spring, pushing against the piston, 
drives it through the oil, which flows through 
the tube. Both the size of the hole through 
which the oil flows and the grade of the oil 
may be used to regulate the piston’s speed of 
travel. To allow for a rapid resetting of the 
piston, a flap valve of .005-in. spring steel is 
mounted on the end of the piston over a '%4- 
in. diameter hole. It is important to solder 


Ya" DIA. BRASS RESETTING HANDLE, CAPABLE 
OF STOPPING MOTION OF PISTON BY CLAMPING 
PISTON AGAINST WALL OF TUBING 


We grass R00 ys 

(Suen) 34" DIA. PISTON 

Ye (BRASS, 34"LONG) 
oD 

(CONNECTING ROD) 


8x32 
THREAD 


REAMED TO 

ROD 4 IN. DIA, 
ENTIRE CHAMBER. 

FILLED WITH OWL 


NOTE: ALL PARTS BRASS UNLESS 
SPECIFIED TO THE CONTRARY 


‘The experimental torch has an ingenious dashpot arrangement in the handle to regulate the arc 
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this valve to the piston as far from the hole 
as possible to prevent permanent bending by 
the sudden rush of oil as the piston is reset. 

A slider, fastened to the outer end of the 
connecting rod, has a small pin attached to 
its underside, This communicates the motion 
of the piston to the two carbon-support arms. 
On the top of the slider is a small handle for 
resetting the piston. 

The carbons are held by split clamps and 
insulated by a heat-resisting material, such as 
asbestos, The carbon-support arms are about 
4 in, long and shaped as shown in the sketch. 
‘The curve along which the pin slides approxi- 
mates a circle with a radius of 7 in. A smooth 
curve is necessary to make the carbons move 
together evenly. A small helical spring is at- 
tached to the far ends of the two carbon sup- 
ports to bring the two carbons together. 

The arc and the electromagnet are con- 
nected in such a way that the flame is blown 
outward, The leads to the two carbons should 
be made of flexible copper braid in order not 
to interfere with their motion. 

The arc shown in the photograph required 
8 amperes direct current. However, when this 
is used, the carbon connected to the positive 
terminal should be larger than the negative 
carbon because it wears away nearly twice as 
fast. With alternating current, both carbons 
can be the same size. 

The dimensions given are suggestive of a 
model made by the author, but the size of 
the torch may be modified to suit individual 
desires. 


JIG HELPS TO ASSEMBLE 
DRAWERS ACCURATELY 


ROOVING the sides and fronts of cabinet 
drawers is a simple job on the circular 
saw, but the task of assembling the parts with- 
out twist or wind, so that the finished drawer 
will fit the runways properly, requires so much 
time and effort that many amateur crafts- 
men avoid the making of drawers altogether. 
With the jig illustrated, a drawer can be 
assembled in five minutes without any special 
care. 
A baseboard of 34-in. plywood approxi- 
mately 20 by 30 in. has two L-shaped up- 


Front and sides of a 
drawer held in the jig 


rights secured to it with glue and screws. The 
faces of the uprights must be perpendicular 
to the surface of the baseboard. The uprights 
may be about 5 in. apart and spaced 3 in. 
from the front of the baseboard. 

After the front and sides of the drawer are 
grooved, the front is clamped to the face of 
the uprights, the lower edge of the front be- 
ing in contact with the baseboard. The sides 
are then nailed and glued to the front while 
their lower edges also are in contact with the 
baseboard. The sides and front are then 
squared and braced with temporary diagonals. 
When removed from the jig, the drawer will 
be square and true in every way, and ready 
to receive the bottom and back as soon as 
the glue has set—C. F. Brake. 


OIL PROLONGS RAZOR’S LIFE 


Men who use metal safety razor blade 
sharpeners will find that a drop of lubricating 
oil well rubbed over the surface will improve 
the shaves considerably and prolong the life 
of the blade—Arriur B. WEEKS. 
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DID YOUKNOW: 


ANTERESTING ANp UNUSUAL FACS ABOUT PAINT — 


OF PITTSBURGH PAINTS THAN IS CONSUMED 
IN A SIMILAR PERIOD BY A 


nore \CE IS USED DAILY IN THE MANUFACTURE 
a 


= 


NA 
ELECTRIC 

ARE USED TO WEIGH THE COLORS OF PITTSBURGH PAINTS SO THAT 
€3, SUCCESSIVE BATCHES ARE ABSOLUTELY 

<i 


A 


4 


stsis 
hn eUnsccrsn TOTWENTY= 


ONE GRUELLING TESTS .. INCLUDING LONG 
A EXPOSURE TO SUN AND WEATHEB. 
Guaips, TABLES AND OTHER 
ARTICLES OF FURNITURE CAN 
BE USED FOUR HOURS AFTER 
BEING FINISHED WITH 
PITTSBURGH'S WATERSPAR 
ENAMEL. 


INT for your workshop. Paint 

for odd jobs. Paint for inside, 
outside, all around the house! Pitts- 
burgh makes them all. To give walls 
and ceilings beautiful surfaces that 
wash easily—use Wallhide. To make 
unsightly furniture bright and gay, 
apply Waterspar Enamel. For worn 
floors and linoleum, nothing sur- 
passes Florhide. And for outside 
use, Sun-Proof Paint lasts years 
longer. Back of these finishes are 80 
years of manufacturing experience. 
Sixty-three laboratories control their 
quality. Twenty-one gruelling tests 
prove they’re right before they reach 
you. For paints of lasting satisfaction 
—see the nearest Pittsburgh dealer. 


We PITTSBURGH ) (agg 


PLATE GLASS COMPANY 
yf 
S 


PirtssurcH 
FINISHES ARE 

RESPONSIBLE FOR THE NEAT 
APPEARANCE OF NON-WILT 


PITTSBURGH 3) PAINTS 
Smooth SP) as Class 


WALLHIDE * FLORHIDE « WATERSPAR * SUN-PROOF 
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DARLING, YOUR BREAKFASTS 
ALWAYS HIT THE ‘SPOT’ a 


NO MORE 


‘SHAVING GROUCH’ 
FOR HIM SINCE HE 


MADE FOR 
EACH 


So Easy to Get 
Comfortable Shaves 


—when you use the blade 
that is made for your razor 


S different as day and night!” That's 
how men describe the thrill of shaving 
with a Gillette Blade in a Gillette Razor. 


There’s areason! The Gillette Razorand 
the Gillette Blade are made for each other. 
Designed by the same engineers, produced 

ie same manufacturer, they match 
each other just as one part of your watch 
matches another. No wonder they give 
you such asmooth, clean shave every time! 


Matched Razor and Blade 
No other blade in the world is made as the 
Gillette Blade is made. For only Gillette 
has the special and costly equipment 
necessary for its manufacture. 


For example, in the Gillette factory, 
precision processes suchas you would ex- 
pect to find only in the laboratories of a 
great university are employed to produce 
this superb blade. Gillette Blades are 
diamond-tested for hardness, “X-Rayed” 
for hidden flaws, measured for sharpness 
by a beam of light—their edges are too 
keen to be seen by the human eye. 


Buy a package of Gillette Blades today. 
See what it means in shaving comfort to 
use the blade that is made for your razor! 


Reputable merchants never offer substitutes for 
Gillette Blades. Always ask for them by name! 


Smile and sing with Milton Berle and other 
stars_on Gillette's “Original Community 
Sing’ radio program—CBS Network—Coast 
to Coast—Sunday nights—I0 P. M.,E. S. T. 


Gillette Blades 


Precision-made for the Gillette Razor 
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BRILLIANT NEW 


Enamels 


Make Wood and Metal 
Look Like Porcelain 


By Kenneth 
Murray 


ce 


mortar, 


HE brilliant, lasting, hard-glaze finish 

on bathroom fixtures and electrical re- 
frigerators is obtained by fusing a form 

of powdered glass to the metal with intense 
heat. Without special equipment, such as an 
expensive electric oven, this would be difficult 
to do in the workshop. A new form of enamel 
that requires a relatively low heat is now on 
the market, however, and even first trials in 
using it show surprising results. It is made in 
stick form, and a dozen brilliant colors are 
available. In appearance a second cousin to 
high-grade sealing wax, it can be used on both 
wood and metal, on plaster, or on composi- 
tions, To the touch it is as hard and shiny as 
the finest porcelain, and articles finished with 
it retain this appearance indefinitely, although 
it cannot, of course, withstand severe knocks 
as well as the commercially applied enamels. 
While it is possible to apply this type of 
enamel by hand with an alcohol flame, the 
writer found the clean heat of an electric hot 
plate to be better. For round and irregular 
wood or metal objects, the hot plate is used 
with the turning device shown. This is merely 
a 2 by 2 by 15 in. upright screwed to a wood 
base, with holes at different heights to ac- 
commodate a length of wood dowel which 
has a crank at one end and a screw at the 


Applying the enamel in stick form 
to a small wooden novelty over a hot 
plate. Left: Powdering enamel in a 
Note the celluloid guard 


other. By attaching the article to the screw 
point, it can be rotated so that the enamel 
will go on in a smooth, even film. 

The object should be near enough to the 
hot plate to fuse the stick of enamel, but not 
close enough to cause it to drip. Turn the 
crank handle until the object is evenly heated, 
then rub the enamel against it and continue 
the rotation until a thick enough coat has been 
applied. The enamel can also be spread out 
like butter with a small round stick. This will 
leave marks, but they will disappear if the ar- 
ticle is rotated over the heat for a short time. 
If the enamel shows the slightest sign of air 
bubbles, it is too hot. 

A flat object can best be enameled by hold- 
ing the heater, upside down, directly over it. 
A better way is to fasten the heater to a sup- 
port such as a drill-press chuck. The distance 
between heater and work can then be minutely 
adjusted and measured by means of the gage 
on the spindle shaft. 

The same method of application may be 
adopted for the decoration, overlaying, and 
inlaying of any wood or metal object. An in- 
teresting project is to make an enameled 
statuette from a cartoon drawing. The figure 
is cut on the scroll saw from plywood and 
given a coat of (Continued on page 103) 


Maple letter opener. The enamel 
was applied to the initial Yn a 
pulverized form as shown at left 
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BRILLIANT NEW ENAMELS 


GIVE UP ANYTHING, EVEN MY 

PIPE, IF | COULD BE WARM ANDI WHY 

CLOTHES-FREE LIKE THOSE i | INDIAN NATIVES. WHEN COLUMBUS 
SAVAGES COLUMBU:! < DION‘T KNOW DISCOVERED THEM 


Flat work may be heated evenly by attaching 
the hot plate to the spindle of a drill press “THAT OCTOBER MORN IN 1492, ONE OF THE MOST CHERISHED OFFERINGS OF 
| COLUMBUS WAS DUE FOR SOME THE NATIVES WAS LEAF-TOBACCO, WELL DRIED 


shellac. While this is drying, powder the req- | oe READY FOR SMOKING 


uisite quantity of different’ colored enamels 
in a mortar. Place a sheet of celluloid over the 
pestle so that chips and particles of enamel 
will not fly out and be lost. Store each color 
in an envelope. 

It is best to work with one color at a time. 
With a fine brush apply a coat of shellac to | 
all parts of the figure that are to receive the 
first color, You can then pour the powdered 
enamel over the figure and it will adhere on 
the shellacked parts, Gently brush off any on 
the other parts. Repeat the operation with 
other colors until the figure is covered. Allow 


the shellac to dry thoroughly before fusing, | | Most OF THE NATIVES SMOKED BY J | weLL, co.umeus [you BET! IN ALL THE 
otherwise it will boil when heat is applied. | WereLy INHALING THE FUMES, BUT MAY HAVE DIS- |YEARS IVE BEEN SMOK- 
Use a slow heat and plenty of time, and the | BF Come OF THEM HADALONG, HOLLOW 4 | COVERED THIS __|INGRA.ITHAS YET TO 


surface will slowly fuse together and flatten 
out without danger of the colors’ running to- 
gether. If necessary, you can afterwards re- 
touch the figure with shellac and enamel pow- 
der. The finished work resembles a piece of 
handmade chinaware. 

In using the powdered enamel, any kind of 
design, lettering, or decoration may be car- 
ried out. As an example, the making of a wood 
letter opener is illustrated. Cut the opener 
from a piece of 3/16-in. hard maple and sand 
down the cutting edge and point until they 
are quite sharp. The other edges may be 
rounded. Enamel the entire piece and then, 
with a pointed brush, draw the initial on the 
handle with ordinary shellac. Sift on the pow- 
dered enamel in a contrasting color, and gen- 
tly brush off the surplus. When the shellac has | 
had time to dry, the initial can be fused under 
the hot plate. 

Metal objects do not require a sizing coat. 
Any high spots of enamel may be filed off, and 
a little heat will restore the glaze. 


TINY C-CLAMPS MADE 
FROM EARRINGS | 


Earrincs having a 
screw - thread adjust- 
ment, which may be 
purchased at the ten- 
cent store, serve ad- 
mirably as miniature 
C-clamps, They are 
useful in gluing small 
parts for model air- 


tes FUND FUL ACCO | 
; ips TOR 
P.A. 1S SWELL SIGNED) @. J- REYNOUE tone BURNING @'e AnD 


ON-SALE| CIGARET Ae 81g | 


«<MAKIN'S” TOO. winst! 


pipefuls of fragrant 
tobacco in every 2-oz. 
tin of Prince Albert 


PRINCE TRUST 
ALBERT IS ‘CRIMP CUT’ 


planes, boats, ships, ? ye | PATO GIVE 

and similar projects. | COOLER 
‘The ornaments, of course, should be re- | SMOKING 

moved. Flatten the clamp by pinching with | | / 

flat-nosed pliers, and file the rounded head of THE NATIONAL 


the screw to a square surface—J. H. JOY SMOKE 
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Limited Edition— 
Get Yours Free 


ah, 7 


Develop & Prin ; 


Your Own Snapshots le) 


FOR FUN! EARN MONEY! 


Save one-half developing and printing’ 
your own pictures—earn 50 to 70% profit 
‘on jobs for your friends, neighbors 
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vernal Be 


Zoey NON bala ose 
Sat a etundiedt ‘Malt Coupon for 


CENTRAL Camera Co. 


230 So, Wabash, Dept. S-3, Chicago, U.S.A. 


Special Article on Photography 


FREE EACH MONTH! 


MOVIE 
CAMERAS PROJECTORS, 
$9.95 to ‘$475.00 


‘Artice. 
Lenclose $1.96 for Darkroom Set 


. Send postpaid. 


Satisfaction Guaranteed, or Money Back. 


Send me, Darkroom 
Fectite Glarankecd or Money Back 


ENGINEERED! 


What a wealth of meaning in a single word! Ap- 
plied to the 1937 Driver Engineered Power Tools, 
it means long careful study of all the essential re- 
quirements for home workshop tools—safety, 
adaptability, service, appearance—together with 
expert planning for their manufacture. 

Have your dealer show you these Driver Engineered 
Power Tools for 1937. You will be tremendously 
impressed with their fine quality, low cost and 
many plus values. Write—if there is no dealer 
near you—for a copy of the colorful 1937 folder 
which illustrates and describes the entire line in 
all three price ranges. 

DRIVER L751 GAP BED LATHE 


$31.50 as shown, including Belt, Box Wrench and 72 
page Instruction Book. 


Here is a genuine, all purpose lathe that is in a 
class by itself. Built with watchlike precision, it 
has ample reserve strength for working metals. 
The heavy gray iron bed is 54” long, with 37” be- 
tween centers. Hollow head (54” 1D.) spindle. 
4 speeds, Pre-loaded SKF ball bearings, Shipping 

weight 130 Ibs. Undoubtedly the best 
lathe buys on the market to-day. 


DRIVER S776 VERTICAL 
SPINDLE SHAPER 
$26.25, less Motor and Pulley. with 21" x 


15" Tableand 72 page Book: 


This high speed shaper 
machine in every respect 


of 


instructions. 


is a superior 
lesign, con- 


struction and adaptability. The’ sim- 
ple, positive adjustments make it unu- 
sually efficient and accurate. Precision 
worm gear raises spindle assembly 


14%,”. 


Heavy duty sealed-in dust-tight 


SKF ball bearings. May be operated in 


either direction. 


Shipping weight 


(without motor) 64 Ibs. 


Driver Engineered Power 


ASK YOUR DEALER ABOUT THE 
DRIVER EASY PAYMENT PLAN 


DUUER Caginccrad 
POWER TOO 


104 


Gentlemen: Please send me coj 


fal folder on 1937 Driver Tools. 


Tools include 


Band Saws, Jig Saws, 
Bench Saws,” Jointers, 
Motor Grinders, Flexi- 
ble Shafts—Three Com- 
plete Lines 

Price Ranges. 


in Three 


USE THIS COUPON 


Walker-Turner Co., Inc. 
237 South Ave., Plainfield, N. J. 


Poti coke | 


Please mention Porutar Sctenct Montuty when answering advertisements in this magazine, 
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LOW-COST LAMP STAND 
FROM CURTAIN RODS 


(Continued from page 96) 


the legs, having the leg seams inside, and the 
wing nuts will lock them rigidly. Incline them 
about 30 deg. with the vertical, but adjust 
them to bring the head fairly level. Then add 
stops to the head block, to indicate the open 
positions of the legs. The photographs show 
nails used for this purpose, but they have not 
been entirely satisfactory and are to be re- 
placed with 14-in. hardwood dowels. The ob- 
| ject of the stops is not to prevent the legs 
from slipping, for they are securely clamped 
by the screws, but to speed up the setting of 
the legs. The legs are simply swung around 
from the closed position as far as they will go, 
| then tightened with the nuts. 

The complete curtain rod is used without 
alteration other than the addition of a clamp 
clip. Insert it in the tripod head with the out- 
side section down. To clamp it, make a wing 
screw from a flathead 
wood screw by drilling 
the center of a sheet- 

| metal square, slipping 
| it up to the head, and 
folding it back into 
wings, Solder the wings 
| fast. The position of the 
screw in the tripod head 
enables it to press 


against the edge of the 
rod, where no crushing 
that might bind the 
sliding section can take 

| place, 
Make the clamp clip 
for the standard from 


The lamp can be 
attached or de- 
tached from the 
curved-over end 
of the standard 


in a_ second’s 
time, The whole 
stand is easily 
folded up into 
acompactbundle 


a strip of metal, and slip it over the square 
end of the lower section of the rod, soldering 
it there. This completes the stand. 

‘The method of attaching the lamp will vary 
according to the type used, A convenient 
style is that in which the reflector is carried 
| by a receptacle mounted on a ball-and-socket 


| base. Remove the (Continued on page 105) 


CUT ALONG 
SOLID LINE ,/ 


Assembly of Stand 


| Metal Cap Layout at Tripod Head 

| NOTCH FOR Xow 

| EAD OF LEG & 

| Por SCREW S: Al i 

ie 
-F DRILL FOR 

Peo05 Setew | 
TO CLAMP Cle Clip 
STANDARD bor tandartd 


Hatrdwood Block (Txpod Head) 


(i 


How to make the tripod head, the clamp clip 
for the standard, and the lamp attachment 


Suggeated 
Lamp Clin 


POPULAR SCIENCE MONTHLY 


Making use of the tank to develop cut films 


MODERN ROLL-FILM TANK 
SERVES MANY PURPOSES 


MODERN developing tanks of the type 
illustrated, which have an adjustable 
composition reel for various sizes of roll film, 
can be made more useful by taking advantage 
of the following hints: 

When one roll has been developed, the reel 
must be completely dried before another roll 
can be threaded into it. To speed the drying, 
dip the reel in alcohol and place it in a draft 
of air for a moment or two. If several rolls 
of similar sizes are to be processed, they may 
be done two at a time by placing the films 
back to back and threading into the reel in 
the regular manner. After being developed 
and fixed for the usual time, they are sepa- 
rated from each other and placed in the hypo 
for a moment or two until the backing dye 
has been dissolved from those portions of the 
films which were in too close a contact for 
the hypo to reach during the regular fixing 
period. 

Those owning a cut-film camera as well as 
a roll camera may use this tank for the cut 
film also, providing the films are not too 
large. This is an advantage because of the 
small amount of developer the tank requires. 
Up to about eight cut films may be placed 
in the reel by the method illustrated. Inserted 
in this way, the film ends, which tend to 
bow out, do not touch the adjacent film. 

Some popular low-priced cameras used a 
very small, odd-size roll film. Four of these 
rolls can be developed at one loading by dis- 
regarding the regular adjustment nicks on the 
spindle and adjusting the reel until it fits the 
roll. Each roll is inserted in turn as far as it 
will go—R. L. 


STORING MINIATURE NEGATIVES 


To prevent miniature negatives of the 
35-mm. type from becoming scratched when 
stored away, they may be kept in small as- 
pirin tins. Do not pack too many negatives in 
one tin, especially if they have a fine-grain 
emulsion. A piece of blotter moistened occa- 
sionally with a drop of water will keep the 
films flexible—Watter A, Taompson. 


LOW-COST LAMP STAND 


clamp nut under the base of the receptacle 
and take off the base. Then bend a piece of 
brass to slide snugly over the bent-over end 
of the standard rod, flatten one end, and drill 
it to receive the socket attachment. With this 
arrangement the lamp can be slipped off or 
on the standard in a moment. For all very 
low positions of the light, attach it to the 
lower bend of the standard. 

The stand can be made to reach much 
greater height by substituting a longer rod for 
the standard, and using complete rods for the 
legs. In this case, provide each leg with a 
clamp clip like that for the standard—L. K. 


TAKE IT.. 


easily with 


'G-E MAZDA 
Photo lamps 


‘What a moment for a snapshot! 
Chances are that you have said this 
about some indoor scene. Now 
you can snap precious INDOOR 
pictures with your camera.. thanks 
to G-E MAZDA Photo lamps. 


It's easy. If your camera has a fast 
lens—F/6.3 or faster—use supersen- 
sitive film and several G-E MAZDA 
Photoflood lamps No. 1. Good for 
dozens of pictures. 25 cents list. 


If your camera has a slow lens, open 
it wide, use supersensitive film and 
G-E MAZDA Photoflood lamps No. 
2. Twice the light of the No. Land 
three times the life. 50 cents list. 
e 

Put two G-E MAZDA Photoflood lamps 
in A and one in B. Place the lamps at the 
distances indicated in diagram. Tip 
shades to concentrate the light or use 
inexpensive paper reflectors. Then, when 
ready, click the shutter. 

FOR ACTION SHOTS, or with a box 
camera, set camera for “time” and use 
G-E MAZDA Photoflash lamps. Each 
lamp gets one picture. 15 cents list. Your 
druggist or camera dealer can supply you. 
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GENERAL (@ ELECTRIC 
MAZDA PHOTO LAMPS 


FOR SLOW CAMERAS 


=) LOOK FOR 
‘y THE MARK 


J. t0 get dependable 
light for picture-taking 


FREE FOLDER 


Send for “How to Snap 

Pictures at Night.” Wrice 

General ElectricGo.,Dept. 

166, Nela Park, Cleveland, 
io. 


PICTURES 
AT NIGHT 
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9852 


LESS MOTOR DRIVE 


TERMS AS LOW AS 
$700 


A MONTH 


A BACK GEARED 
SCREW CUTTING LATHE 


° swing by 3” bed 
athe with Tork 


HE new" 1937 model 9. 
Workshop Lathe i 


ae Sy \ Back-Geared, Serew 
ck \ Lathe with 
: . Twi erse to lead 


Especially recommended for 
and toolroom. Used by « 

Takes 38 practical attachments for mil 
let chuck work, and many other manufactui 


Above: New cat~ 
alog 15-K showing 
1937 Workshop 
Latho in 8 Drives 
— 4 bed lengths. 


ng jobs. 


own here for com= 
Sent free post- 
Use the Coupon below 


SOUTH BEND LATHE WORKS 


844 East M: 
South # 


South Bend Lathe Works, No. 117-C 16” x 6’ South Bend Quick Change Gear 
844 E, Madison St., South Bend, Ind. U.S.A. Underneath Belt Motor Driven Lathe with 3-phase 
Please send your new 1937 Catalog 15-K. mae, reversing switch, completeas shown. Weight 


Size of lathe interested ii 
Class of work 
Name.. 
Address, 
City 


(8175 Dosen, $45 a mo. Jor 17 mo) 


S OTHER SIZES—9"—11"—13°—15"—16" 
1 SWING. In all hed lengths. Priced 
! S37 to $1300. 


PILL-BOX CAP FOR LENS 
PRODUCES ODD PHOTOS 


HOTOGRAPHS of a distinctly unusual 
character can be made with the aid of a 
simple camera lens attachment. Obtain a cir- 
cular cardboard pill box of a size to fit snugly 
over the camera lens. Cut away the excess 


| cardboard until the bottom of the box can be 


pressed against the front lens flange. In the 
center of the bottom, draw a circle the same 
diameter as the visible lens glass. Draw a line 
through the center, and divide this diameter 
into three equal parts. With a sharp knife, cut 
away the two outer segments thus marked, 
leaving an opening the size of the lens, with a 
strip extending across the middle. Blacken the 
interior with India ink. Place this cap on the 
camera lens with the strip vertical. Open the 
lens diaphragm as wide as possible, and dou- 
ble or triple the exposure. 

When the camera is focused accurately on 
the object to be photographed, that object 
will be in sharp focus, 


| but objects in the 


SOUTH BEND (Drccésion LATHES I 
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foreground and back- 
ground will present a 
peculiar double ap- 
pearance. The whole 
effect is to throw the 
in-focus object into 
sharp relief, giving the 


f 

~~ 
print a three-dimen- ‘ 
sional appearance, as P 4 
is illustrated _ above. 
Such photographs are N 
more natural because 
the human eyes nor- 


mally see that way — 
Watter E. Burton. 


After the inside has been painted black, the 
cap is placed on the camera in this position 
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Save You Time and Money 


DT delay too long in planning to make 
those things you will want to use this 
summer, Perhaps it is a boat for your camp, 
a sportsman’s trailer, or an arbor and gate 
to dress up your garden, Now is the time to 
begin construction. A glance through the blue- 
prints listed below will give you a variety of 
ideas or, better still, send a stamped, self-ad- 
dressed envelope for our complete list. 


BOATS 


Canoe, 16-ft. 
with sail, ete., 
4-R 


Canvas-Covered 
192- 


1,00 


1.00 
High-Speed ‘Boat for Small” Surbor 


tors (7 ft. 11 in. long), 2: 25 
13-ft, Motorboat-Rowboat (has ‘decivea l 
for use with outboard or inboai 
driv ; 50 
Outboard and “B" 
Motors, (10 fe acta teal ei, 211-212-R.75 
Runabout it Spartboat (15% ft, long with de- 
le top, seats that fold into 
bik for use with outboard or 
175-176-177-R. 1.00 


‘d dri 
Utility "Rewboat, 1S-(¢,, (ean also be sailed 
‘or driven by outboard motor), 224-R .50 


RADIO SETS 


All- Wave Portable Receiver 
(two tubes, operated by  b: 


14] tery), 217. 50 
Amateur Short Wave Receiver, 5 2s 
Amateur Radio Transmitter, 185-164. a 


Five-Tube Short Wave (A.C. o1 


FURNITURE 

Cabinet, Smoking, 2. 28 

Coffee Table, 245 125 

Golonial Writing Desk, 2mm. 25 

Combination Bench and Tilt-Top Table (90 

End Table American’ Empis 2 as 

Folding Screens, Four Modernistic, 3 25 

Gate-Leg Table’ with Round Top, 24, 25 
Modernistic Book 

Bookshelf, 100, 25 


Reading Tables, Two, 6: 
Rush-bottom Armchair, 36. 


Smoking Stand, Modern, 238A. 
Stool, Upholstered, 240A. 
Table, Four-Leaf Card, 239. 


Telephone Table and Stool, 18 
Tilt-Top ‘Table (euznia 
‘Troamue Chests (metal binding 
Wastebasket and Magazine Rack, 296A 


MODELS 


Brig, Malek Adhel, (20-in. bulls 
frame-and- plank constr 


ip Soviets of tl 
hull), 51-52-53-R. 


Blueprints 175-176-177-R (price $1.00) give 


complete details for this 15%4-ft. runabout 
Clipper Ship in a Bottle, 121-122. 50 
Coast Guard Patrol Boat (205: 
207-R 78 
Gruiser_ U.8.8. Indianapolis (i aia). 25 
‘array ue lags! t 
Mhull), 220222 Recon é ie ae 


ahal, power yacht (8! 
oi “Tanker tisha, ye : 


25 

i Yacht Seascout (4 175 

Roman Galley (19-in,), 138-139°R 75 

Sea Witch, Clipper Ship (9%: 25 

Show Boat’ (14-in.), 263. 25 

Stagecoach with Horse: 1.00 

Togboat, Harbor, (1134-in.). 125 

Destroyer Preston (3144 

1.00 

Viking Ship GOiZ: 2°. 175 

Whaler Wanderer (20¢4-in), 181 to i842 1.00 
Winnie Mae, sft, Flying Scale Airplane 

Model, 141-142-143 7S 

Yacht Rainbow (734- 25 


Construction kits are a1 


lable for) 
some of these models. 


See page 20.) 
MISCELLANEOUS and TOYS 


Arbor and Garden Gate, Srnun 25 
Block Puzzles (six), 65. 25 
AS4 Colonial Doll’s House, 7: 25 
Cigarette Holder (in form of three-gun 
naval turret), 2994 25 
Doll's House Furniture, 25 
Outdoorsman’s Lightweight 
long, 4 {t. wide, i ft. 9 in. 
kitchenette on back), 300-301-R. 78 
Projector for Photos and Pictures, 259A... 125 
Simple Jewelry Designs, 2984. 25 
Toy Drill Press, Lathe, Saw, etc., 113 125 
Toy Fire Engine, Dump Truck, etc., 101... ‘25 


Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 
as follows: 


I am inclosin; 
Name.. 


Street. 


City and State... 
Please print your name and address clearly. 


ENDORSED BY 


16 « 23 


TRAILER MANUFACTURERS 


®@ At the Chicago Automobile Show in 
November, twenty-three trailer makers 
exhibited their 1937 models. And sixteen 
of them—about 70%—used Genuine 
Masontre Products for interior, exterior or 
both surfaces, 

This overwhelming endorsement of 
| Masonrre Products is doubly significant. 

First. because trailer construction is one 
| of today’s most recent and fast-growing 
industries. Secondly, because trailer 
travel exacts the maximum in service- 
ability and economy from the materials 
employe: 

Masonrte Products are sturdy grainle: 
boards. Moisture-resisting, they will 
neither warp nor curl when properly 
applied. They tend to eliminate conden- 
sation of moisture on side walls and 
ceilings. They provide a beautiful warm- 
brown finish, without further treatment. 
They can be varnished, painted or enam- 
| eled where desirable. And their ease of 
handling reduces building costs to a 
minimum. 
| Whatever you build—a trailer, a new 
home or new rooms in your present home 
—why not follow the example of most 
trailer manufactur- 
ers?...Specify 
Masontrel Mail cou- 
pon for FREE samples 
and more information. 


MASONITE CORPORATION, Dept. PS-3 | 
111 W. Washington Street, Chicago, Ill. I 
Please send FREE samples and further 

details about Genuine MASONITE Products. 


Name. 
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REPLACES 
DRAWER 


IN CANS 


wooD IN TUBES 


Makes 1001 Household Repairs 


Anyone can now make household 
repairs that /ast with easy-to-use 
Plastic Wood—the wonderful dis- 
covery that handles like putty and 
dries to hard, permanent water-proof 
wood. Millions are using it to reset 


—once and for all— 


loose drawer pulls 
bathroom fixtures 
casters 
repair damaged furniture 
fill cracks and old screw holes, etc. 


Plastic Wood will stick to wood, 
metal, stone, glass and porcelain— 
can be sawed, sanded, carved and 
finished just like real wood—will 
hold nails and screws without 
splitting or crumbling. Get a can 
or tube for a few cents—at paint, 
hardware and variety stores. Keep 


it handy. 


Vy CHALLE 


PLASTIC 4 


wo0ood 
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CIRCUS SCOUT FINDS NEW THRILLS 


FOR THE BIG TOP 
(Continued from page 30) 


his shoulder, and another climbed aloft to 
do balancing tricks. There was nothing else 
to do on perch poles, the performers said. 
But Valdo scoured Europe and brought to 
America the Walkmirs, the Four Polis, the 
Antelaks and the Willos, who have revolu- 
tionized perch-pole acts. The Walkmirs’ 
principal stunt has the man of the trio bal- 
ancing a pole on his forehead while two girls, 
of exactly the same weight, climb to the top 
of the pole where there are duplicate trapeze 
bars. They hurl their bodies in swift revolu- 
tions around the bars in muscle grinds. 
Should one of these girls hesitate for a frac- 
tion of a second, she would throw the pole 
off balance and send it hurtling to the ground. 


ND while Valdo tells of the new feats 
formed under American big tops, he 
takes particular delight in telling of the Nait- 
tos, Chinese tight-wire artists, whom he con- 
siders his greatest finds. 

‘A number of years ago, the circus featured 
in its center ring a balancing act in which 
one girl stood on her head on the head of 
another, who walked up a flight of stairs, 
across a platform, and down the steps on the 
other side of the ring. 

But when Valdo went to London last win- 
ter, he saw the Naittos in Bertram Mills’s cir- 
cus, Nio Naitto and her sister did just such 
a trick as the American girls, but instead of 
walking up steps and across a platform, Nio 
Naitto walked up steps and across a tight 
wire, bearing her sister in an upside-down 
position on her head. 

“To my mind, that is the best answer to 
the question as to whether or not there is 
anything new in circus acts,” Valdo declared. 

Not all the new acts imported by Valdo de- 
pend upon more difficult feats. Often they 
are based on ingenuity rather than on sur- 
passing skill. 

Merkel, the human fly, is an example. 
Merkel took his cue from the vacuum cups 
which are used for many commonplace pur- 
poses. He had suction cups of large size made 
to attach to shoes, and succeeded in walking 
upside down on a platform high in the tent. 

Another is the Otaris, a German family of 
aerialists, who present a “flying-return” act 
from a trapeze frame in the shape of a Mal- 
tese cross, outlined in lights. The fliers work 
crisscross, their evolutions being so timed that 
they pass each other in the air. 

“Any troupe of American. flying-trapeze 
performers could do the same type of act,” 
Valdo said, “but the fact remains that no one 
has heretofore conceived such a rigging and it 
is the first innovation in the “flying-return” 
act since it was introduced to the circus sixty 
years ago.” 


UROPEAN artists have taken the lead 

generally in developing mechanical con- 
trivances which enable them to accomplish 
new feats, Valdo says. In his opinion, the 
most spine-tingling act that he has brought to 
this country is that of Mlle. Gillette, a French 
aerialist, whom he contracted after seeing her 
perform in a morning rehearsal in the Circus 
Busch in Berlin. 

Mlle. Gillette employs strong cables at- 
tached to her ankles and to heavy springs 
on a platform in the top of the tent. She 
stands on this platform and leaps to a 
trapeze twenty feet away, set swinging by an 
attendant on the ground. When her hands 
grip the trapeze bar, it breaks, and with a 
scream she is hurled toward the ground, only 
to be caught up by the cables. Many a heart 
misses a beat when the circus crowds see this 
trick, 

Valdo told me that five years ago, an Amer- 
ican trapeze performer was in Europe on.a 


vacation trip and saw Mlle. Gillette’s act. 
There was, of course, nothing like it in this 
country, so the American woman decided she 
would undertake it. 

But the mechanic who made her rigging 
overlooked some vital part of the mechanism, 
and when the woman made her first leap 
while rehearsing in Madison Square Garden, 
New York, she fell to the ground, suffering 
a broken hip and internal injuries that ended 
her circus career. 


‘ALDO has experienced few serious diffi- 

culties in contracting foreign acts for 
American circuses, except in Russia, where 
there are more circuses and performers than 
in any country in the world, 

In Russia, he explained, there are 150 cir- 
cuses, each housed in a permanent building 
and under government control and manage- 
ment. To obtain performers for these shows, 
the government conducts circus schools for 
children from fourteen to eighteen years of 
age, who are paid salaries while they are learn- 
ing. 

Seeking to contract a Russian act, Valdo 
was referred by the circus manager to the po- 
litical director, who in turn consulted regional 
officials, and they took the matter up with 
authorities in Moscow. Foreign tours of Rus- 
sian artists are considered from the stand- 
point of the cultural value to Russia. Before 
a final decision was reached, Valdo had re- 
turned home and the circus season in this 
country was under way. 

There is only one nation that dominates 
any particular branch of the circus art, I 
learned from Valdo—and, oddly enough, it is 
the United States. He says that America pro- 
duces more “flying-return” artists than all 
other countries combined, and with the ex- 
ception of the Otaris, no acts of this type 
have been imported into the United States 
in a quarter of a century, 

And Valdo does not overlook his native 
land when in search of new talent. One of 
his best features he discovered right under 
his nose, figuratively speaking, though the 
artist had developed his act in far-off Japan. 
He is Koban, the man who “walks upside 
down” by balancing on his head and jump- 
ing up a row of steps. Valdo found him 
working in a small circus less than 100 miles 
from the Florida winter quarters of “the 
greatest show on earth.” 


IKEWISE, one of Valdo’s most unusual ex- 
periences in employing new acts occurred 
in Kansas. At that time, the circus featured 
Hugo Zacchini, “the man who is shot out of 
acannon.” Valdo had been told that a troupe 
of clowns in a small middle-western circus 
was presenting a burlesque cannon act. So he 
went to Kansas and looked up the show. 
Upon inquiring for the clowns, he was in- 
formed they were no longer with the show 
because their act was “no good.” He ob- 
tained their home address and sat on the back 
steps of their house as they made up and 
went through their comic antics in the back 
yard. The following week, circus audiences 
laughed merrily over the big show “kidding” 
its feature act with the burlesque cannon 
number, just as the scout had anticipated. 
Pat Valdo knows his circus—but, more im- 
portant, he knows his circus public. 


OXYGEN PIPED TO BEDS 


A prre system that carries oxygen to bed- 
sides is the latest equipment of a London Hos- 
pital, The gas is popularly associated with 
last-resort treatment of dying persons, and 
the sight of the steel tanks has often fright- 
ened patients unduly. Hence the concealed 
pipes. 
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TESTS THROW NEW LIGHT 
ON TELEPATHY 


(Continued from page 29) 


electric device which slides them back and 
forth across baffle plates, the human element 
is eliminated from this phase of the work. 

At least a dozen colleges and universities in 
all parts of the United States, at this writing, 
are codperating in the Rhine tests. In the 
greatest mass attack yet attempted, they are 
penetrating into this mysterious realm of psy- 
chology. 

Much remains to be done. There is, for ex- 
ample, the question of the part that emotion 
plays in telepathy. One curious occurrence, 
reported from Harvard University, illus- 
trates the possibilities which may lie in this 
direction, 


Derwe one of his experiments, Dr. Es- 
tabrooks was using a valued pack of 
playing cards. As he cut and selected a card, 
a leaky fountain pen splashed ink all over it, 
ruining it. The scientist was highly irritated. 
Later, when he examined the record sheet of 
the subject, he found the name of this card 
correctly listed, with a star placed in the mar- 
gin beside it. The subject said that in this case 
the impression had come with such unusual 
force that he had starred the call to see if 
there had been anything peculiar about the 
circumstances of the card’s selection! 

In everyday life, emotion—which is usually 
absent in cold-blooded laboratory tests—may 
be the factor responsible for the spectacular 
occurrences which we are at a loss to explain. 
Tt was such an occurrence, Dr. Rhine told me, 
that started him on his researches. 

When he was a graduate student at the 
University of Chicago, a famous botanist told 
him this story: 

One stormy night, a woman on a mid- 
western farm dreamed she saw her brother 
drive into his barn, nine miles away, climb 
into the hayloft, pull a pistol from his pocket 
and fire a bullet through his brain. So vivid 
was the nightmare that she awoke screaming 
and insisted that her husband drive her over 
to her brother’s farm to see whether every- 
thing was all right. There they found the body 
in the loft. Every detail of the suicide, evi- 
dence showed, was exactly as the sister had 
seen it in her dream! 

The botanist was a trained and skeptical 
scientist. He had lived in the community at 
the time, He had checked up on the facts 
first-hand. And he was baffled for an expla- 
nation. Even granting that the woman was 
worrying over her brother’s mental condi- 
tion, how could science explain the fact that 
the dream was correct in every detail? Was 
there, after all, some kernel of scientific truth 
in telepathy, so long travestied by vaudeville 
fakers and professional frauds? 


Half & Half always leaves a clean, fresh 
taste. Cool as a traffic-cop stopping your 
car. Smooth as his words: “‘Are you going 


7 i -bodi 
HAT was the question that haunted Dr. any: Way” iaeranity; Ertenelys dallchedted 

Rhine, the question he set out to answer 
in his present tests. For more than six years, 
these experiments have been going on. Cli- 
maxing the researches of other scientists, in 
many parts of the world, they provide the 
first long-range statistics in the study of te- 
lepathy. These advances, reported in recent 
months, form an important milestone in the 
study of mysterious and unmapped regions 
of the human mind. 


POTATO EYES FOR SEED 
TRAVEL BY AIR MAIL 


Poraro Eves are now traveling across Can- cc 
ada by air mail. The eyes, from which the BH A L E AND, a A L FE 
sprouts appear, are cut from the potatoes with 
a minimum of flesh around them and packed 
with slaked lime to prevent spoiling. In this o 
form, they are much lighter and less bulky c= aCcce 
than seed potatoes and so can be sent eco- 


nomically by plane. FOR PIPE OR CIGARETTE 
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tobacco that won’t bite the tongue—in a 


tin that won't bite the fingers. Made b: 
Not a bit of bite in the I if 


tobacco or the Telescope 
Tin, which gets smaller 
and smaller as you use- 
up the tobacco. No bitten 
fingers as you reach for a 
load, even the last one. 


our exclusive modern process including pat- 
ent No. 1,770,920. Cool and smooth. Smells 
good. Makes your pipe welcome anywhere. 


Tastes good. Your password to pleasure! 


Copyright 1937, The American Tobacco Company 


When you have metal to cut— 
do you know the feel of a saw 
with Teeth that BITE? Look at 
the illustration to the left show- 
ing the teeth of a genuine AT- 
KINS “Silver Steel” Hack Saw 
Blade, actual size. The steel, 
the tempering and 
every distinctive At- 
kins feature make the 
saw “BITE!” 


Bite into 


any metal— 


ATKINS “Silver Steel” 
Blue End Blades will cut 
any metal that can be cut 
by a hack saw. They 
cut many metals other 
blades cannot cut. And 
they cut time, effort and 
cost on every job. Guar- 
anteed to cut more metal 
than any other blade. 10 
or 12 inch lengths—14, 
18, 24 or 32 tooth, 30 
cents each—At YOUR 
Dealer’s, Insist on the 
best blade for all metal 
cutting—ATKINS “Sil- 
ver Steel”’ Blue End 
Blades with, “Teeth that 
BITE!” 


80 Anniversary 


SMVS, 
FAS pS 
SNIM.LV 


Year 


ATKINS 
Silver Stel 


SAWS 


Send 10e for HOW-TO-DO-IT 
Book telling all about metal 
cutting, shop layouts, farni- 
ture, making wood joints, 
where to get 525 plans, and 
illustrated home workshop 
saw catalog. 


E.C. ATKINS & COMPANY 
428 S. Mlinois St., Indianapolis, Ind. 
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WEIGHT OF PASSING TRAIN OPERATES 
MODEL RAILWAY CROSSING GATE 


QOWZERS of spring-wound toy railways 
and even those who have electric train 
outfits will find it a simple matter to set up 
realistic automatic crossing gates by the 
method illustrated at the right. The device 
requires no electrical connections and draws 
no current, being wholly operated by the 
weight of the train. The same principle may 
be used to operate a switch for electric gates, 
crossing bells, and various types of signals 
that otherwise would require considerable 
wiring. 

In the case of the crossing gate, a lever, 
made of coat-hanger wire or other stiff wire, 
passes under one of the ties and holds it up a 
short distance from the floor. When the train 
passes over this tie, the lever is pressed down, 
operating the gate. 

The arms of the gate are carried on a shaft, 
which may also be made of coat-hanger wire. 
One end of this shaft is bent down and fast- 
ened to the arm with a piece of cardboard 
glued over it, so that the shaft will turn the 
arms with it. 

‘A piece of cord, which should have very 
little stretch when pulled, is tied tightly to the 
shaft and wrapped around two or three times 
to prevent slipping. The free end is tied in a 
loop, which is hooked under the track lever 
so that, when the latter is depressed, it will 
pull the cord and turn the shaft, pulling down 
the arms to the warning position. 

The arms are returned to the raised posi- 
tion by counterweights made from small 
darning-thread spools sawed in half. If the 
weight of these spools is not sufficient, sec- 
tions cut from a penny pencil may be glued 
into the holes. 

The counterweights cannot furnish a steady 
pull in all positions of the arms, so they can- 
not balance the weight of the track and the 


ADHESIVE 
(TAPE 


PAPER 
STAPLES SPRING 
\ BRASS 


PAPER 
cup 


Bunt uP 
FROM STIFF. 
‘CARDBOARD 


Switch Connections 


A simple spring switch for operating signals 
or almost any kind of electrical accessory 


track lever. This is done by a rubber band 
hooked under the track lever. The tension of 
this band should be adjusted to sustain the 
weight of the track, but to yield to a slight 
additional pressure. Tension can be varied 
either by moving the nail over which the 
band is looped or by varying the number of 
strands in the band. The nail should be set a 
little to one side of the shaft so the band will 
not rub against it and prevent free motion. 

The base and the sides of the box contain- 
ing this simple mechanism may be made of 
cigar-box wood or tin with a removable tin 
cover. Nail stops are provided to prevent the 
arm from going too far up or down. 

If desired, the arm may be made to show a 


contact stain (7 
rupee <oelnee To 


TIN CLAMP 
m= CONTACTS ZINC. 
SBATTERY SHELL 


Warning Light 
Connections 


cross section of the mech- 
+h showing how to adda light 


CARDBOARD 


The gate in use, 
anism, and a 


red light in the down position. A small red 
celluloid lantern is built into it as shown, and 
inside this is placed a 1.25-volt pen-light bulb. 
To decrease the weight, the base is removed 
from the bulb, care being taken not to dam- 
age the bulb or the leads to it. Melt the center 
contact with a soldering iron; then cut the 
base with a file and peel it off the composi- 
tion if the other lead cannot be found. 

Solder each of the two leads to a piece of 
enameled magnet wire of about 28 gauge and 
run one wire down each arm, Solder one wire 
to the shaft and run the other into the box 
through a hole drilled for the purpose, leaving 
a loop to permit the gate to work freely. The 
free wire is soldered to the clamp holding a 
small pen-light battery inside the box, A small 
strip of metal soldered to the shaft will then 
touch the center contact of the battery when 
the arms are down, turning on the light. 

To balance the additional weight, small 
plugs are cast from solder to fit into the holes 
in the spools. The solder may be melted in an 
old tablespoon over a gas flame. The solder 
should not be of the flux-cored variety. 

This signal is easier to make and less ex- 
pensive than an electrically-operated type, yet 
when properly adjusted, it is extremely sensi- 
tive and will come down before the locomo- 
tive has reached the “hot” tie. 

If the same idea is to be used to operate a 
switch for turning on various electric acces- 
sories, the construction is even simpler. Power 
for these devices may be obtained, of course, 
from batteries or a small transformer. 

The base of the switch is made of stiff card- 
board. It is kept from moving about under 
the tie by a piece of adhesive tape, which 
should be painted black for neatest appear- 
ance (after it has been stuck to the tie, of 
course). One side of the track is held up by a 
stiff piece of spring brass. This forms one con- 
tact, and a paper clip forms the other. The 
weight of the train brings the brass strip into 
contact with the paper clip, closing the cir- 
cuit. It is convenient to solder one lead to the 
track, rather than directly to the spring. 

Two kinds of ties are in use, and for the 
closed-end type, it will be necessary to bend 
up one end. If the ties stand high off the 
floor, pieces of cardboard may be glued to the 
base to raise the paper-clip contact. The clip 
is slipped over the uppermost piece before 
gluing. 

‘Tension of the spring to balance the weight 
of the track may be adjusted by making the 
strip shorter or bending it away from the 
other contact. If the brass is not very stiff, 
the sides of the “hot” tie may be bent up, al- 
lowing the give in the track to provide most 
of the spring action—Joun L. Story. 
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ROUTING MODEL TRAINS 
IN EITHER DIRECTION 


INSULATED SECTIONS 


SWITCH TO LEFT FORCC. ROTATION Cr 
SWITCH TO RIGHT FOR C. ROTATION 


With this hook-up, the train automatically 
changes routes, clockwise or counterclockwise 
A MODEL train may be made to change 

its route automatically and yet operate 
in either direction around the track by mak- 
ing use of the hook-up shown in the accom- 
panying diagram. The arrangement is similar 
to that given in a previous article (P.S.M., 
Dec. ’36, p. 101) except for the fact that I 
have made use of a double-pole, double- 
throw switch to enable the train to be run in 
either a clockwise direction, marked c, or 
counterclockwise, marked cc.—G. H, Aston. 


HOW TO PREVENT SMUDGE 
AROUND LIGHT SWITCH 


A comMMON eye- 
sore in many houses 
is the dirty smudge 
on the wall paper 
around the light 
switch. A sheet of 
transparent cellu- 
loid, cut slightly 
larger than the size 
oftheaveragesmudge 
and fastened be- 
neath the switch 
plate, forever elim- 
inates this nuisance, 
provided it is ap- 
plied while the wall paper is still clean. 

The hole in the celluloid sheet should be 
large enough to clear entirely the open section 
of the switch, thus avoiding any danger of 
fire from a chance spark. Punch two small 
holes for the switch-plate screws. Clear cellu- 
loid shows the wallpaper pattern and is al- 
most invisible; if, however, the wall paper 
has already become soiled, opaque colored 
celluloid may be used to conceal the smudge. 
Soap and water, or merely a wet rag, will 
keep the surface clean—Lawrence N. OLSEN. 


CARDBOARD REEL KEEPS 
RIGGING IN ORDER 


To Keep loose rig- 
ging line intact while 
working on ship mod- 
els, I cut a piece of 
cardboard 2 by 3 in. 
in the shape illus- 
trated, and mark the 
size of the cord and 
other data in one cor- 
ner. This prevents hav- 
ing to unravel tangled 
cord and also saves 
considerable time.— 
F. J. McAnee. 


Grixvinc wheels of the wet variety should 
never be allowed to stand partially immersed 
in water for protracted periods when not in 
use. Such treatment throws them out of bal- 
ance. Furthermore, wheels that are not sat- 
urated evenly soon wear out of round. 
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‘SWITCH 
Se CELLULOID 


PLATE 


TRANSPARENT 
CELLULOID 


SLOT FOR LOOSE END 
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STICKS SMOOTH THE 
SMALL SHARP CORNERS 


ter job with sp 
Corborundum Brand 


COMBINATION STONES 
KEEP TOOLS RAZOR-SHARP, 


arborundum Br m 
Carbide stone. 


CARBORUNDUM 


BRAND 


WORKSHOP FANS ! 


CARBORUNDUM BRAND 
ABRASIVES ARE SPECIALLY 
DESIGNED TO HELP YOU DO 
A NEATER AND BETTER JOB 


GRINDING WHEELS DO A 
FAST, CLEAN-CUT JOB 


‘SLEEVES AND DISCS MAKE, 
SANDING JOBS EASY 


Pousmine crains cive() 


SEND FOR 90-PAGE ILLUSTRATED BOOK AND FREE SHARPENING STONE 


THE CARBORUNDUM COMPANY 
Dept. PS-7-3, Niagara Falls, N.Y. 

T enclose 20c (coin or stamp) for your new 
hook. *Carborundum Brand Products for 


the Home Craftsman”; and FREE Pocket 
Sharpening Stone. 


Name. 
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Better steel, better sharpen- 
ing, better inspections make 
Treet a better blade. Keener, it 
removes your beard smoothly, 
gently, with less effort and 
more comfort. Durable, it 
actually holds its edge for 
more shaves. Reduce your 
shaving costs—ask for Treet 
Blades—4. for 10¢, 


Treet Safety Razor Corporation, 
Newark, New Jersey 


T. M, REG. U. 5, PAT. OFF. 


FIT GEM AND 
EVER-READY RAZORS 
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Make 
Oval Picture Frames 


By 
HOWARD 
R. 
HEYDORF 


‘Two rings are turned in the 
lathe, one larger than the 
other as shown below; these 
are then cut up by means of 
the cutting board to provide 
four pieces to form an oval 


Using Your Lathe to 


ATEUR craftsmen often 
ish to construct small oval 
frames for pictures, mirrors, 
and various decorative purposes, but are usu- 
ally puzzled as to how to proceed. 

A diagram should first be drawn to deter- 
mine the proper shape and size of the oval. 
AP is drawn at right angles to FR. Q and J 
are equidistant from the center O, as are H 
and J. The distance QO is five sixths the length 
of OL. J is the center of the arc BFM. The 
radius JF is four times the length of OJ. The 
are CRN with the center H is drawn with the 
same radius. Lines HC, HN, 1M, and IB are 
drawn as shown through the centers H, Q, I, 
J. These are the cutting lines. Arc BAC is 
drawn with the center Q and the radius QC. 
Arc MPN is drawn with the same radius and 
with the center J. The inner oval is drawn in 
the same manner, using the same centers. By 
changing the proportions given, the form of 
the oval may be altered as desired. A section 
of the frame also should be drawn, and a tem- 
plate made of thin brass, although cardboard 
will serve. 

Two rings of wood, one with an inner ra- 
dius of JG and an outer radius of JF and the 
other with an inner radius of QD and an outer 
radius of QC are turned on the lathe. A wood- 
en chuck is made, and the smaller ring is 
placed in it and turned to conform to the 
shape of the template. The ring is then re- 
versed in the chuck, and the 


rabbet to take the glass is cut. 
‘The larger ring is turned in the 
same manner, care being taken 
to have the cross-sectional 
shape of the rings exactly alike. 

‘A cutting board is needed 
to cut the rings accurately. A 
line for the saw is drawn, and 
two other lines are drawn at an 
angle of 45 deg. to the first 
line. Two strips of wood with 
their ends mitered at 45 deg. 
are nailed along these lines, al- 
lowing enough room for the 
saw to pass through. Two 
small blocks are fastened along 
the saw line to guide the saw. 

The rings are now marked 
from the diagram and cut with 
a back saw or a fine-tooth 
panel saw. The parts should be 
placed together and any inac- 
uracies corrected with a sand- 
ing disk. The frame is fastened 
together with waterproof glue 
and held till dry. 


How the full-size 


diagram and tem- 
plate are made to 
find the correct 


size for turning 
the rings. Below: 
Gluing the frame 
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GUILD AIMS TO COVER 
MAP WITH CLUBS 


(Continued from page 91) 


It is estimated that fully seventy-five percent 
of the clubs participated in community work 
of various kinds last year. 

All clubs also have the benefit of several 
services provided by the national headquar- 
ters of the Guild. In addition to issuing a 
monthly bulletin and many job sheets, the 
Guild through its new Program Service Bu- 
reau is making it easy for clubs to stage a 
number of interesting and instructive pro- 
grams at their regular meetings. 

The bureau has also made a survey of the 
leading manufacturers of home workshop sup- 
plies and equipment, and many have agreed 
to codperate by lending the local clubs free 
moving picture films, giving demonstrations, 
or distributing informative pamphlets. 

More than 100 home workshop experts 
throughout the country have volunteered to 
talk before clubs located near their homes. 


ROLL CALL OF CLUBS 
(Continued from page 91) 


MICHIGAN OKLAHOMA 
Detroit Bartlesville 
Flint 
Mount Clemens 
Muskegon 
Saginaw 

MINNESOTA 

awson 
Detroit Lakes 
Minneapolis, 
Red Wing 

MISSISSIPPI 

MI 
Independence 
Kansas City 
Mansfield 
Rolla Scranton 
St. Louis (3) Sharon 

MONTANA Sharpsburg 
Billings Stroudsburg 
Great Falls RHODE ISLAND 
Miles City Pawtucket 

radise TENNESSEE 


RASKA 
Alliance 
Lincoln 
South Sioux City 


NEW HAMPSHIRE Lamesa 
Dover UTAH 
Manchester Laketown 
NEW. JERSEY Provo, 
Collingswood VIRGINIA 
Elizabeth Beach 
Hoboken Norfolk 
Kenilworth Richmond 
Maywood West Point 
Morristown WASHINGTON 
Newark Coulee Dam 
New Exypt Seattle 
Paterson Spokane (2) 
Wood-Ridge. Ty 
NEW MEXICO 
Roswell 
NEW YORK 
Brooklyn (6) 
Buffalo (2) 
Cohoes 
Cooperstown 
Dunkirk 
Elmira 
Freeport, L.I. 
Hornell (2) 
LeRoy 
Maspeth, L.I. 
Meridian, Menomonie 
‘Mount Vernon Milwaukee 
Newburgh Racine 
New York (7) Waupace 
‘Niagara Falls WYOMING 
Patchogue, L.I. Cheyenne 
Peekskill CANADA 
Syracuse ‘oleman, Alberta 
Utica Edmundston, N. B. 
NORTH CAROLINA Frontier, Sask, 
Charlotte Hamilton, Ont. 
NORTH DAKOTA — Montreal,’ P_ G. (2) 
Fargo Moose Jaw, Sask. 
OHIO Ninetté, Man. 
Cincinnati (2) Ottawa, Ont. “(2) 
levelan Penticton, B. C. 
Findlay Trois Rivieres, P. Q. 
Maumee Vancouver, 
Newark Victoria. B.C. 
Toledo PHILIPPINES 
Zanesville Manila 
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“How | Subdued a Vicious Pipe’ 
by SVEN GALI 
Famous Hypnotist 


"The hardest subject 


I ever had, bout. . RS 


“Union Leader 
hath charms 
to soothe 
savage 
the sS > fo 


pipe” 


"No more burn 
and biting, now! 


You too, can Pacify Any Pipe 


THIS EASY, INEXPENSIVE WAY! 
Just look the nearest tobacconist in 
the eye... place ten cents on the 
counter, and say firmly—‘‘Union 
Leader.” This will qualify you at 
once as a member of the Master Pipe- 
Hypnotists, who know the secret of 
“pipe-pleasure without punish- 


UNION 
LEADER 


10% 


Hil THE GREAT AMERICAN SMOKE 


ment.” Specially selected ripe leaves 
of Kentucky Burley, richly flavored 
by Nature, are expertly cured and 
aged-in-wood to make Union Leader. 
This loving care holds all the flavor 
and fragrance, but banishes bite 
and burn. (Try Union Leader for a 
new cigarette flavor, too!) 


AND 
CIGARETTE 


Please mention Poputar Sciexce MontuLy when answering advertisements in this magazine, 113 


NOW 
A Genuine 7-Inch 


BLACK & 
DECKER 


ELECTRIC 
SANDER 


FOR ONLY 


‘THE NEW 7-INCH JUNIOR SANDER saves 
hours of slow, hard work with sandpaper, emery, 
files, etc. Makes quick work of such jobs as cleaning 
and smoothing wood or metal su: 


coe ate a an scr 
value. Only $3: 


LOW-PRICED B. & D. DRILLS, TOO 


INCH JUNIOR DRILL: (Illustrated). 
for drilling up to fo fe 
Te WD i” ‘holes in 


cutting clean, round holes from ¥%| 
‘diameter in ani 
~ a hacksaw will 
versal motor. 
$35.00, 


eaitce JUNIOR 
LL: Drives twist 


cae Une 
ONLY 


Ne natee fas Weds 
ives feess tight Wwhesia, for 
ish- 


Beem fags etc Calvereal 
= motor. ONLY $19.50. 


MAIL THE COUPON TODAY for complete 
information and name of nearest dealer where you 
can see the Junior Sander, Drills and other Black 
& Decker Tools. 


BLACK & DECKER 
World’s Largest Manufacturer of 
PORTABLE ELECTRIC TOOLS 


MAIL THIS COUPON NOW 


THE BLACK & DECKER MFG. CO., 
803 Pennsylvania Ave., Towson, Md. 


Please send Free Literature describing new 
low-priced Black & Decker Tools and the 
address of my nearest B. & D. dealer. 


Name... 


Occupation... 
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Guild Clubs Expand Activities 


AS MEMBERSHIP INCREASES 


Miniature treas 
by C. T. Phil 
land, Calif, and a pair 
of inlaid walnut and cherry 
book ends by George A. 
Simonds, Washington, D.C. 


XPANDED activities 
E —the result of in- 
creased membership 
—are planned by Guildclubs 
for the coming months. 
Some groups have sched- 
uled special classes in pho- 
tography, woodworking, 
and similar subjects, while others are getting 
ready for larger and better exhibitions this 
year. A number of clubs have started to build 
or enlarge their own workshops. The latest re- 
ports from club secretaries follow: 

Coulee Dam (Wash.) Homeworkshop Club. 
A recent meeting was held at the home of E. 
Robert Hagan, who has just fitted up the 
basement to house his home workshop. He ex- 
hibited a new jointer and a new photo- 
graphic enlarger, constructed and partially de- 
signed by himself. The members discussed the 
Guild project contest and the use of wood- 
turning lathe tools. 

“Y" Craftsman’s Guild, Victoria, B. C., 
Canada. Under a new plan of expansion, the 
group combined with the Camera Club. Each 
has its own secretary, but the other officers 
govern both clubs. The members now have 
available a medium-sized auditorium, a pho- 
tographic laboratory, and a workshop. The 
club, which has twenty-four members, plans 
to build a cabin on the shores of Glintz 
Lake under the supervision of Alec Craigmyle, 
John Bong, and Maurice Pickering. Camp 
furniture will be constructed in the workshop 
under the direction of Arthur R. Cann. A 
large number of table games have been built 
for the Y. M. C. A., and a drying cabinet for 
the laboratory. The officers are Harvey Dob- 
son, president; Wallace Cameron, vice presi- 
dent; Abner Garland, treasurer; Arthur R. 
Cann, secretary; Jack Kemp, librarian. 

Lambert Boat and Mariners Ass'n, Chi- 
cago, Ill. More than forty persons attended 
“Neighbors’ Night” held in the club’s field 
house. Moving pictures lent by the local safe- 
ty council were shown. An old-fashioned 
Dutch lunch was served by the women, and 
the men discussed shop problems. Music was 
furnished by the junior division. A large 
amount of clothes, food, and toys were do- 
nated to be given away at Christmas. . . . The 
Junior Association made many Christmas 
presents on the scroll saw. Joseph S. Lambert, 
son of Capt. R. D. Lambert, entertained at 
several meetings with stories of travels. 

Cartier Homeworkshop Club, Montreal, 
P. Q., Canada. Much interest is being shown 
in the monthly bulletin published by the sec- 
retary, Paul Denis. Jean Tremblay was the 
editor of a recent edition, which contained 


articles on chemistry, model railroading, wood- 
working, and working in cardboard. Maurice 
Latreille is constructing a railway car made 
out of wood except for the electric motor. 

Ocala (Fla.) Homeworkshop Club, A. F. 
Eastman was elected president at the annual 
meeting held at his home. J. S. Tuttle is vice 
president; Pinkney Clements, secretary; Tal- 
madge Campbell, treasurer. On the board of 
governors are W. D. Harrison, Levis Smith, 
and Cecil ‘Bryant. Mr. 
Eastman exhibited some 
hand-constructed machines 
and various articles he had 
made... A chop suey din- 
ner was held at his home 
in January. 

Edmundston (N.B., Can- 
ada) Hobbyists. The local 
Boy Scouts distributed the 
toys made by the club for 
needy children at Christ- 
mas, A wood sculpture of a 
team of oxen drawing a 
plow and guided by an old 
man was named the best 
project of the month, Made 
by A. Nadeau in 163 hours, 
it is accurate to the small- 
est details. 

Queen City Craftsman 
Club, Cincinnati, O. The local public recrea- 
tion commission has presented the club with a 
workshop meeting place and a universal wood- 
working machine. 

Bartlesville (Okla.) Homeworkshop Club. 
C. C. Campbell displayed many types of 
wood, veneers, table tops, turning squares, 
and plywoods and gave a talk about them. 
‘A demonstration on upholstering was given at 
another meeting, The club is the largest in 
the state and one of the largest in the Guild, 
having a membership of nearly 150. 

Beach (Va.) Workshop Club. Work on the 
construction of fifteen Cape Cod chairs was 
started recently, Plans are being formulated 
to erect the club’s own workshop, present 
activities being held twice a week in a Park 
Service workshop. Willard D. Kibler is presi- 
dent; Obie W. Bryant, vice president, and 
Earnest Comer, secretary. Two experienced 
Park Service foremen act as supervisors. 

Capital Homecrajt Club, Washington, D.C. 
At a recent meeting George A. Simonds re- 
viewed an article about the search around the 
world for beautiful veneer woods and de- 
scribed the uses of woods for furniture. 

Tri-City Homeworkshop Club, LaSalle, 
Peru, Oglesby, Ill. H. B. Rothwell, local man- 


Keep a Photo Record 
of Your Club 


Wen your 
club makes or 
does something 
of unusual in- 


terest, have 
some’ photo- 
graphs taken 


and keep them 
in an album as 
part of the 
club records. 
Send _ unmount- 
ed prints of the 
best of them to the National Homework- 
shop Guild, 347 Fourth Avenue, New 
York. As many as possible will be pub- 
lished in this magazine. 
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ual training teacher, demonstrated upholster- 
ing at the home of Joseph C. Rucinski. Dan- 
iel Jones spoke on linoleum carving at the 
home of Walter Menning. 

Madison (Wisc.) Homeworkshop Club. A 
talk on abrasives was given at a recent meet- 
ing. Toys were made for the Empty Stocking 
Club, a city-wide Christmas project. R. V. 
Waters has been elected president for this 
year; H. E. True, vice president; J. J. Teska, 
secretary-treasurer; Dr. J. B. Olson, Dr. H. S. 
Bostock, and F, F, France, board of govern- 


ors. 

Utica (N.Y.) Homeworkshop Club. Mov- 
ing pictures are being shown once a month, A 
club library has been started. Toys were 
mended for distribution among poor children 
at Christmas, and at present the members are 
making table-tennis tables and other games 
for the Community Club of Utica. 

Buffalo (N.Y.) Homeworkshop Club. Or- 
ganized recently, this club has established its 
own workshop and holds four meetings a 
month, Plans are being made to move into 
larger headquarters in the spring. 

Erie (Pa.) Homeworkshop Guild. Officers 
for the new term are A. B. Corzilious, presi- 
dent; B. J. Ginader, vice president; R. A. 
George, secretary; D. Verdone, treasurer. On 
the board of governors are W. H. Brumfield, 
W. E. Ostermaier, O. E. Hengstler, and E: 
Eaton. A demonstration on the uses and ap- 
plications of power tools was given recently. 

New Bedford (Mass.) Woodcraft Club, An 
illustrated lecture on the San Diego Fair and 
Greenville Village was shown. The members 
enjoyed a chow mein supper in the clubroom, 
the first of a series to be held during the next 
six months. O, C. Johnson was elected pub- 
licity chairman. Spindle shapers designed by 
one of the members were constructed. 

Hyattsville (Md.) Woodworking Club. The 
first annual meeting was held in the manual 
training room of Hyattsville High School. 
William H. Koppialky was elected president ; 
Stanleigh E. Jenkins, vice president ; William 
E. Hutchinson, secretary-treasurer; Lester A. 
Pigott, librarian. The board of governors con- 
sists of Earle Dorrelle, Albert L. Frazier, 
Robert G. Porter, and the officers. 

Frontier (Sask., Canada) Homeworkshop 
Club. The use of a room 20 by 2+ ft. located 
over the town garage for a clubroom and 
workshop has been donated by the president. 
A drive for new members is being conducted 
at present. 

Brookhaven Homeworkshop Club, Ches- 
ter, Pa. A junior league has been organized 
with Fred Taylor as president, The juniors re- 
cently held an exhibition of bird houses. The 
club is undertaking to sponsor a Boy Scout 
troop. 

North Shore Craftsman Club, Waukegan, 
Ill. The members repaired Christmas toys for 
poor children of the town. The clubroom, lo- 
cated in a garage, has been modernized, the 
club logging its own black walnut. 

Seattle (Wash.) Homeworkshop Club. Re- 
organized recently, this club now has a mem- 
bership of more than SO members and plans 
an active season. The officers are E. A. Horn, 
president; Dr. T. O. Anders, vice president; 
J. C. Kiger, secretary-treasurer. Meetings are 
held in the New Richmond Hotel, and a com- 
pletely equipped workshop will be available 
for the members soon. 

Fall River (Mass.) Homecraft Club. Albert 
| Boutin demonstrated the uses of the circular 


saw at his workshop. A dinner is planned for 
the club's first anniversary. 
St. James Workshop Club, Montreal, P.Q., 
| Canada. Broken toys were’ mended to be 
given to needy children at Christmas, Several 
members have been working on a lighthouse 
model for the club’s train layout. 

Homecraft and Modelmakers’ Guild, Rich- 
mond, Va. Officers for the new term are Gor- 
don Hammond, president; M. T. Turner, vice 
president ; F. W. Harrison, secretary-treasurer; 
M. E. Ryder, (Continued on page 116) 
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Never 
Before 


... have such fine projects been 
available to homecrafters 


And they’re FREE in the 
1937 CASCO Project Service 


@ What a marvelous opportunity for 
homecrafters! Just look at these stun- 
ning pieces of modern living-room fur- 
niture. Designs that heretofore have 
been exclusive only with the world’s 
finest furniture manufacturers—never 
offered before in any project service. 
And now Casein Company, makers of 
the amazing heatproof, waterproof 
CASCO Glue, offers them to you in the 
1937 CASCO Free Project Service. Not 
just one piece—but a group of associ- 
ated pieces. Eight of them in all. Inter- 
nationally famous Gilbert Rohde de- 
signed them exclusively for CASCO. 
You'll want to build several of the 
Rohde Group. And you can...easily... 
with the all-inclusive plans which 
CASCO offers you free. 


HOW TO GET FREE PLANS 


Buy a 25c (or larger) size can of Casco from 
your Hardware, Paint or Lumber Dealer. A 
green ticket in each can lists the 24 projects 
for 1937. Choose the one you want to build. 
Mark your choice on the green ticket, mail 
it to us and receive complete plans by re- 
turn mail. 


ictures of 1937 proj- 
ects and full information 
in “Free Plan” Folder— 
ask your dealer fora copy 
or mail coupon today. 


FREE! 


SAVE 2c! Stick this coupon on 
penny postcard to get FREE folder 
describing 24 CASCO Projects. 


CASEIN COMPANY OF AMERICA, 
350 Madison Ave., Dept. PS337, New York,N.Y. 


Please send folder about FREE Project Service. 


Nam 
a 


City, ____State__ 


Gilbert Robde 


THE GILBERT ROHDE GROUP 


beautiful, useful, artistically cor- 
modern motif. 


Round Occasional Table 


Folding Card 
and Game Table 


Radio End Table 


Book and Magazine End Table 


Cabinet 
and Writing 
Desk 


Coffee Table 


Inc. 
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YOU NEED THIS FREE 
HOME REPAIR BOOKLET 


Contains diagrams and 
simple instructions for 
emergency and routine 
repairs that every home 
and auto owner can 
and should make him- 
self. Revised edition, 
greatly enlarged and completely re- 
written. Get a copy for your workshop. 


BE thrifty—do your own 
work—and keep the 
money otherwise paid to 
plumbers, repair men and 
for new parts. 


With Smooth-On No. 1, 
you can stop leaks at joints, 
seams and cracks in pipes, 
boilers, heating systems, 
tanks, pails, auto radiators, 
water jackets and crank 
cases, tighten loose parts, 
reset stripped screws, bolts 
and nuts, and make dozens 
of other equally practical 
repairs—all at almost no 
cost, and in emergencies 
without the delay of wait- 
ing for outside help. 


| Smooth-On No. 1 is ap- 
=| plied without heat or spe- 
cial tools, hardens into 
(| metallic iron and holds 
permanently under any 
pressure and on any 
| metal, masonry, wood 

and tile. Leading power 
and industrial plants have 
used it for 35 years, and 
with this new booklet as 
a guide, you can make 
equally successful appli- 
cations. 


When you know where 
and how to apply Smooth- 
On No. 1, you will make 
constant savings, Be pre- 
pared. Ask us for the 
booklet and buy Smooth- 
On No, 1 in 7-oz., 1-lb. 
or 5-lb. can from your 
hardware store. 


Shae 


No it with SAOOTH'ON 


SMOOTH-ON MEG. CO., Dept. 58 


574 Communipaw Ave., Jersey City, N. J. 
Please send the free Smooth-On Repair Book. 


GUILD CLUBS EXPAND 
THEIR ACTIVITIES 


(Continued from page 115) 


librarian. Members of the board of governors 
are Dr. C. L. Albright, F. E. White, Tuck 
Fuqua, L. H. Perrot, and R. H. Athearn. 
Toys for the needy were constructed before 
Christmas. 

Science Homeworkshop Club, Brooklyn, 
N. Y. The club is studying light and lenses as 
part of its photographic work under the su- 
pervision of the president, Morris Horowitz. 
Hyman Cohen is vice president and Abraham 
I. Eisenstadt, secretary-treasurer. 

Ship Craft and Model Engineering Guild, 
Cincinnati, O. At the annual meeting the fol- 
lowing were elected: Elmer Schilling, presi- 
dent; Earl Dodds, vice president in charge of 
split-bamboo fishing rod construction; Charles 
Trible, vice president in charge of model gas 
plane construction; Victor Freidenheim, secre- 
tary-treasurer; William Richards, general di- 
rector. It is the intention of the club to cover 
as much of the model making and hobby field 
as possible this year. 

Galesburg (ill.) Homeworkshop Club. 
Officers elected at the annual meeting were 
H. K. Childers, president; John Lohmer, vice 
president; B. M. Kidder, Secretary-treasurer ; 
H. R. Line, libraria 

Lakeside Homakorkiip Club, Muskegon, 
Mich. F. E. Haines spoke about umber at a 
recent meeting. Floyd L. Lewis, secretary, dis- 
cussed “Drawing and Blueprint Reading” at 
the following session. Talks on wood turning 
and wood finishing are scheduled for the near 
future. 

Oriole Homeworkshop Club, Baltimore, 
Md. Ideas for Christmas gardens and the care 
of electrical equipment were discussed previ- 
‘ous to the holidays. Exhibitions are being held 
in local hardware windows as part of a mem- 
bership drive. 

Handicraft Club of Milwaukee, Wisc. A 
lecture on the kinds of wood, their structure, 
and use in furniture manufacturing was given 
by Clifford Taylor. Officers are George B. 
Smith, president; Thomas O'Neill, vice pres- 
ident; Herbert Winters, secretary and treas- 
urer. 


START A WORKSHOP CLUB 
IN YOUR NEIGHBORHOOD 


F YOU would like to start a home work- 

shop club in your neighborhood, send the 
attached coupon or write a letter to the Na- 
tional Homeworkshop Guild: Complete infor- 
mation will be mailed you immediately. Be 
sure to inclose a stamped, self-addressed en- 
velope with your request. 

There is no charge for membership in the 
Guild, and all its services are free. It has noth- 
ing to sell and is entirely noncommercial. 
‘The Guild will recognize as a club any group 
of five or more persons who are over sixteen 
years of age, who meet monthly or oftener, 
and agree to abide by the simple rules of the 
organization. The longer you delay in start- 
ing a club, the more benefits you are missing. 


National Homeworkshop Guild 
347 Fourth Avenue, New York 


Yes, I want to share in the benefits to be had 

iliating with the National Homeworkshop 
Guild. Please send me full particulars on how to 

nize a club, conduct meetings, obtain pub- 
ty, and so on. Include a copy of a model con- 
stitution and an application blank for a free 
charter. T am inclosing a large (legal size), self- 
addressed, and stamped envelope for this material. 


NAME. 


ADDRESS....... 


DON’T BUY 


price, an easy 

payinents and 
lays free trial by 

ail” tending muste 


ales, 
Mend for treecata- 
log. Mention instru 
meat want 
‘rite cal in Dept. 3. 
Slingerland Musical Instrument Mfg. Co. 


1326 Belden Ave., Chicago, Illinois 


REAE PR NLLG 
IINIMUGRIOY 


Nature's most intriguing secrets and amaze 
ing miracles arehidden tothe naked eye. But 
this: Wollensak mieroseope ‘brits them to 
your vision—clearly, sharply, Magnitfies 160 
Emes—eosts only $12.50. Simple to use—even 
for youngsters, ‘This remarkable instrument 
makes it easy—and inexpensive—for every 
one to experience the fascinating joys of 
Iicroseop: 


j0—From 100 to425 


he quai 
FREE BOOK! wis for yours today 


WOLLENSAK OPTICAL COMPANY 
800 Hudson Avenue + + + Rochester, N.Y. 


Fix It Yourself. 


Save yourself a lot of expense 
by doing your own odd repair 
jobs. Get this new edition of a 
famous book, showing with dia- 
rams and directions, how to 


struction and repair jobs. 
show how each job is done, 


$1.00. 
Popular Science Monthly, Dept. 37 
353 Fourth Ave. jew York, N. ¥. 


or portable power plant. ‘Fully guar | | cypy 
Gi0'ty 3000 AP. Fine opportunity far cavablished a: 
P ‘i. "Fine opportunity for establts 
agencies. Circulars, Mfrs. Candee-Smith Gov., Dept. 132-C. MIDWEST RADIO CORPORA’ 
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Flawless Balloon Ceiling Conceals Badly Cracked Plaster 


and a 12-in. piece of 1 by 2-in. wood was 
nailed crosswise on one end. The upper 
edge of the 1 by 2-in. piece was beveled at a 
45-deg. angle until but a 34-in. edge remained 
on the outer side. Into this narrow edge 1-in. 
No. 18 brads were driven ¥%4 in. apart, and 
about }4 in. of their length was left above the 
wood. Next, the heads were cut off with 
pliers, leaving a row of sharp points. 

By holding this stretcher as shown in one 
of the photographs and putting the nails into 
a portion of the cloth where the holes would 
not show after tacking, very great pressure 
could be exerted—far more than was possible 
with the hands alone. By nailing at the right- 
hand end of the stretcher first and then work- 
ing back to the last tacks driven, the cloth 
may be kent firm and even like a drumhead. 

‘As soon as the entire job is tacked, inspect 
the work foot by foot. Wherever a pucker 
occurs, remove one or more tacks with a 
screw driver, using great care to avoid tear- 
ing the cloth. Stretch such portions with 
the hands while your helper tacks in be- 
tween. 

Next use a pair of sharp shears—not a 
knife, as a slip of the latter may easily ruin 
the job—to cut off the excess cloth. Trim the 
cloth exactly even with the face of the wall to 
insure that sufficient remains so the tacks will 
hold at all times. Do not attempt to rip the 
cloth rather than cut it with the scissors, 

Tack the ceiling fixture area or register 
opening, placing the tacks so that they will 
be covered by the fixture canopy or ceiling 
register. Do not cut the cloth from the fix- 
ture opening at this stage, but wait until the 
sizing and calcimining are complete, 

Before decorating the ceiling cloth, either 
prepared sizing or glue may be used. For the 


(Continued from page 89) 


latter, soak a pound of sizing glue in an 
equal amount of cold water the night before 
starting the job; and the next morning cover 
with sufficient boiling hot water to make up a 
gallon of size. Stir until all glue is melted, and 
apply freely with either a 6-in. wall brush or 
a larger calcimine brush. The size will take 
hold better if used hot. It should be re- 
heated if necessary. A gallon will do for about 
250 sq. ft. of cloth. Have the floor well 
covered with building paper to prevent glue 
spots, which are rather hard to remove from 
varnish. The method of removing an acci- 
dental glue spot is to wet it with cold water 
and then wipe it off with a hot cloth. 

Let the ceiling dry overnight, during which 
time a shrinking movement takes place and 
most of the slack disappears. 

While the cloth is drying, apply the first 
coat of eggshell enamel, of the trim color used 
in the room, to the sections of cove molding 


Cash Paid 
FOR HINTS ON 
HOME REPAIRS 


WHENEVER you hit upon an ingenious, 
timesaving idea for making repairs or 


improvements about the house. you will 
find it profitable to send us a brief de- 
scription and photographs or 
Payment is made upon a 

all such material found available for 


itches. 
nce for 


publication, Address the Home Work- 
shop Department. Popular Science 
Monthly, 353 Fourth Avenue, New York, 


so that after the ceiling is calcimined the 
next day the molding can immediately be put 
in place while the calcimine is drying. 

The calcimine or cold-water paint is gen- 
erally used at the rate of 6 pints of cold water 
to 5 Ib. of calcimine. For balloon ceilings, 
however, this must be made much thinner, 
generally 11 pints of water to 5 Ib. Add the 
dry powder to the cold water while stirring 
vigorously, and at the end strain through 
cheesecloth into another pail. 

When applying the cold-water paint, work 
in areas of from 12 to 18 in, square, leaving 
the margins rough or uneven. If possible, two 
men should do the work so that one com- 
pleted area across the room has no chance to 
become even partly dried before the second 
man starts across on the adjacent area. 

Brushes should be dipped only an inch into 
the pail, slapped against the inside face of the 
pail, and then immediately applied to a small 
area of the ceiling. 

‘As soon as the entire ceiling is finished, the 
cove molding should be square cut and nailed 
to two sides of the room. The two remaining 
moldings should be very carefully measured 
for exact length, mitered, and then sawed 
along the mitered line with a coping saw to 
make an exact fit before they are nailed into 
place. Due to the fact that the ceiling is wet, 
great care must be exercised to prevent spot- 
ting it with the fingers, but if such an acci- 
dent does occur, wipe the spot with a wet 
sponge and retouch carefully with thinned 
calcimine and a small clean brush. 

In two or three years, when the ceiling be- 
gins to show traces of discoloration, all that 
is necessary will be to wash it clean and leave 
for two years more. Then it must be washed 
and recoated with half-strength calcimine. 


The TRUE 
EXPERIENCE 


PAUL SHEA 


OF SPRINGFIELD, N.J. 


SURE WISH 1 COULD BACK 
5 lover ~ 


GTHIS FACE ANYWHERE / 


O's FELLERS ~ LET! 
YOULL HAVE TO GIVE IT 


TRY THAT] S'POSE, THAT MEANS ME-BETHE 


IE WONDER IF FLEISCHMANN'S YEAST WOULONT| 


HELP YOU? \'M_GOING TO GET YOU Some — 
VS WHAT A SKIN DOCTOR TOLD LAURA 

JO BAT~ AND SHE SAID IT WAS. 
WONDERFUL = 


THANKS -I TRIED MY 
"| DARNOEST — GEE — 
T SURE HOPE we 
SOUNDED ALL RIGHT 
IN THAT MIKE 


PAUL,YOU WERE 
ISWELL~ 1 NEVER 
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“THE WAY I LOOKED BE- 
FORE I took Fleischmann's 


hated going any- 


AFTER the 
4X about 13 to 
velop. This disturh 


e poisons in the 
ve skin, Pimples 
appear. t helps to clear 


up pimples by clearing these 
skin irritants out of the 
blood. 
Eat 3 cokes aday—acake 
about one-half hour before 


a each meal—plain, or in a 
broken out.” little water tart now! 

Coorristt, 1886, Standard Brands tne. 
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LEARN DIESEL ENGINEERING 


WITH THIS NEW, EASY-TO-UNDERSTAND MANUAL 


Here at last is a brand new book written for the man who has had no 
previous knowledge of Diesel Engines. Takes you in easy-to-grasp 
stages right from the fundamental principles of the Diesel to the most 
advanced types of engines. Tells you in clear, non-technical language 
just how and why the Diesel operates—what happens in the cylinders. 
All about pressure, volume, speed, and heat. Various fuels and how 
they are rated. Different types of Diesels, and their comparative 
econories—air and other types of starters, etc. Adapting the Diesel to 
automobiles, ships, trains, and airplanes. How you can take advantage 
of the many opportunities that Diesel Engineering offers. 

The A B C’S OF DIESEL ENGINES is profusely illustrated from 
beginning to end, including useful tables, reference data, operating 


costs, and other information invaluable to the Diesel-minded man. You can depend 
upon the completeness and accuracy of this great book. Prepared by the editors 
of Popular Science Monthly from the very latest 1936 material, it’s guaranteed to be up- 
to-the-minute in every respect. 320 pages, 21 chapters. Full cloth bound. Tear off 
and mail the coupon TODAY and we will send your copy C.O.D. for only $3.00, plus a 
few cents postage. 


OTHER POPULAR SCIENCE BOOKS JUST PUBLISHED 


tools. 


sloth bound, 
$2.00. 


How to do inlaying, spinning, 
cutting, etching, joining, plating and 
finishing. How to make jewelry, nov- 

candle sticks, ash tray: 
ware, and other useful metal articles, Full | ure 
fully illustrated, 252 pages, | whittli 


DECORATIVE 
METAL WORK 


A brand new manual 
that tells in easy-to-un- 
derstand language how 
to make useful metal 
articles in your home 
workshop with simple 


WOOD CARVING 
AND WHITTLING 


Working in wood is the 
most fascinating and, en- 
joyable of dies. This 
new practical handbook 
starts with the 


shows you  step-by- oP. 
how to become expert. How 

carve figures of men, 
animals, birds, with simple hand-tools. Chip 

ig, ncising, level surface carving, re- 

iiet carving, explained with instructions and 
diagrams. How to carve furniture, orni 
nfents, frames, jewelry boxes, trays, tres 

ch very branch of carviny 
included, Fully illustrated, 265 
loth bound, $2.00. 


lamps, hard- 


pages, fi 


ALL YOU NEED TO KNOW ABOUT ELECTROPLATING 
NOW IN ONE PRACTICAL HANDBOOK 


Written especially for the amateur, this book tells you how to utilize 
many odds and ends to build a complete home electroplating work- 
shop. Instructions, pictures, and diagrams show how easy you can 
do copper, nickel, chromium, silver and gold plating. How you can 
plate household or automobile fixtures, hardware, tools, silverware, 
ornaments, clocks, watches, bracelets, rings, metal parts of all kinds. 
How to do lacquering, inlaying, overlaying, etching. How to plate 


with contrasting metals—obtain unusual finishes with chemical coloring. Scores of 
illustrations, diagrams, and pictures make it easy to do electroplating in all its 
branches. 260 pages, fully illustrated, full cloth bound, $2.00. 


= 


A NEW MANUAL FOR MODEL RAILROAD FANS 


A practical handbook that shows how to lay out and operate a home- 
made model railroad. Easy-to-follow instructions for building a 
ox car, gondola, refrigerator, tank, hopper, daycoach, pullman, 
baggage, observation car and Atlantic type locomotive. 
turn out fire boxes, boilers, and wheels in your own shop. How to 
make an illuminated dispatcher’s track diagram. How to build and 
install a block signal system, remote train control, automatic coup- 
lers, relays, etc. 


MAIL THIS 
COUPON TO 
ORDER ANY 
OF THESE 
NEW BOOKS 


118 


How to 


225 pages, fully illustrated, full cloth bound, $2.00° 


Popular Science Monthly, Dept. 37 
353 Fourth Avenue, New’ York, N.Y. 


iT. lexe of Soaners 
eave and you will reitod tay: macney ta fall 


© Model Railways. ...$2.00 [ Decorative Metal Work ....$2.00 
(CD Wood Carving and Whittling. ...$2.00 


ti 
‘Orders from outside U. S. mast be accompacied by cash. 
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CARPENTER’S BOXES 
(Continued from page 03) 


glued and nailed to each other through the 
separating shims, anchor them solidly. Nail 
the stiffening bar at the ends and to the outer 
supports. 

To prevent the saws from falling out when 
the lid is closed, make the notched lock shown, 
This is arranged so that the upper front notch 
meshes with a notch in the bar, while the low- 
er end is held by a curved cleat. Snapped 
around against the spring of the saw blades, 
as in the illustrations, it holds the saws safe- 
ly; yet it can be turned sidewise and removed 
with ease, entirely out of the way of the saws. 

The photographs show the general arrange- 
ment of the tools, and the drawings give a 
variety of suggestions as to hooks and turn 
buttons to hold them. Use your own ingenui- 
ty in adapting the ideas to the tools you wish 
to carry. The level, carried under the top by 


— 


a 


i 


The interior of the box for finishing tools 


also has space for small hardware and supplies 


two end supports, is prevented from jogging 
out when the box is closed by lid cleats that 
project and touch the level edge. 

The carrying lugs are attached with flathead 
machine screws with the nuts and washers in- 
side. Project them in front enough to center 
the carrying handle about over the box center, 

The box for finishing tools has two doors, 
each carrying trays for displaying bits ‘and 
other slender tools. Any desired arrangement of 
trays may be used, either as in the photograph 
or as suggested in the drawings. Note the an- 
gles of the tray ends—so made to clear the 
stops when the door is being opened. As rab- 
beted hanging stiles are used, filling out the 
front corners of the box, the tray bottoms are 
notched to clear them. Use brads driven into 
the bottoms to separate the tools. 

Put a stiffening partition near the center of 
the box to brace the fixed front. Glue and 
brad projecting plywood strips to the edges of 
this fixed center front to act as door stops. 
It will be seen from the photographs that I 
carry a so-called “forty-five? combination 
plane in the left compartment against the par- 
tition, while a sawhorse vise occupies the 
space to the left of it. Above, but low enough 
to clear the tray, is a drawing knife supported 
ona large turn button. A back saw and a car- 
riage rabbet plane lie on the bottom. I carry 
a smoothing plane on a shelf beneath the up- 
per tray on the door at the right, while below 
is space for a router. 

There is considerable space left over in this 
arrangement, but this is an advantage. There 
is room for a new tool or two, and shelves for 
extra supplies are added. There are many 
times on the job where a little cold-water 
putty, plaster of Paris, or a private assortment 
of brads, screws, and corrugated fasteners 
come in handy, and indeed may be the means 
of saving a man’s job in these-days when 
speed is the watchword. 
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INSTALLING NEW TYPE 
OF KITCHEN LIGHT 
(Continued from page 90) 


gas pipe with an insulating joint serves as the 
fixture hanger. 

The fixture bar supplied with the new unit 
is secured to the box by using a 3¢-in. lock nut 
on the box stud, as shown. If there is a gas 
pipe at the outlet, the insulating joint is re- 
moved and a gas cap, well filled with white 
lead or thick paint, is used instead of the lock 
nut. The fixture bar is first placed on the end 
of the pipe so it will be back of the cap. 


'HE porcelain ceiling piece or holder is 

now ready to be installed. The ends of 
the wires that are attached to the socket of 
the holder should be cleaned with the knife for 
a distance of about an inch, until the copper 
strands are bright and clean. The white or 
tracer-marked wire is twisted on the outlet 
wire that has a white covering, and the black 
fixture wire goes on the black outlet wire. 
Turn the ends of the joint over like a loop 
after twisting the wires tightly, so the sharp 
wires will not come through the tape. 

The joints are then soldered. Soldering 
paste or flux is first applied, and solder is 
flowed on by means of an alcohol blowtorch 
or a soldering iron. Some paper laid in the 
top of the fixture will prevent excess solder 
and flux from dropping on it or the wires. 

The next step is to tape the joints. To 
many this might mean simply wrapping some 
friction tape on them. On the contrary, the 
taping of joints cannot be too carefully done. 
The first application is that of rubber splicing 
compound, sold in rolls like friction tape. The 
cloth covering is first removed from a piece 
of compound 2 or 3 in. long, and the rubber 
stretched a bit. The piece is then tightly 
wrapped on the pigtail joint, as it is called by 
electricians. Take care to turn over the ends 
of the wrapping so the joint will be protected 
at that point. A piece of friction tape 6 or 8 
in. long is now pulled off a roll, and this is 
wrapped on over the rubber compound. Turn 
over the ends as before to give maximum pro- 
tection. There is little chance of such joints’ 
causing trouble when they are folded up 
tightly and pushed into the rather small space 
in the top of the holder. 


IE ANY of the plastering is broken around 

the outlet, it should be patched with patch- 
ing plaster or plaster of Paris. The box should 
be tightly plastered in with no opening any- 
where around its circumference. A small 
trowel will be found most convenient for this 
work. Take care not to extend the repair work 
if possible, beyond the distance covered by 
the new fixture. 

With this work completed, the wires and 
joints are carefully placed in a sort of cir- 
cular form and pushed up to the outlet box. 
The holder is secured to the ceiling with the 
two 8-32 machine screws supplied with it. 
These enter tapped holes in the ends of the 
fixture bar. Use a long, rather slim screw 
driver to tighten the screws gradually, first 
taking up on one and then on the other, until 
the fixture is clamped against the ceiling. 

‘The globe is fastened to the holder by three 
thumb screws in the usual way. If there is a 
wall switch for the room or if you are willing 
to wire one in, which is highly recommended, 
the pull cord may be eliminated. 


PRINTING WEAK PHOTO FILMS 


To make good prints from weak photo- 
graphic negatives, give a slightly longer ex- 
posure and develop as long as possible. After 
fixing and washing the prints, soak them in 
the following solution until the high lights be- 
come blue: Potassium iodide, 160 grains; 
iodine crystals, 16 grains; water, 4 oz. Re- 
move the blue cast by replacing the prints in 
the fixing bath—K. M. 
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n. BAND SAW 


‘The previous Delta 14-inch Band Saw was a 
revolutionary new tool in jits field, Now, Delta 
offers a new 14-inch Band Saw with still further 
improvements and refinements making it still 
more convenient, more rigid and safer to use. 
In this new model, both wheels are completely 
enclosed. Controls’ for the lower guid st 


hile the machine is running 
aving his hands anywhere near the blade. There 
are new heavy duty trunnions spaced far apart 
to give utmost rigidity to the table (a patented 
feature). For the full details see the 1987 Delta 
Catalog. 


NEW TOOLS—NEW IMPROVEMENTS 
IN 1937 DELTA LINE 


‘This year Delta offers many new tools and fea- 
tures of interest including: 


inden: Revolu- 
Pro 


Presses; 

NEW Precision 11” 
Improved 14” Drill Presses: 
bination gauss NEW Tappin 


B 
Safety’ Features. 


Send for CATALOG 


And also th New 82-page book No. 3 of “Practical 
Delta Projec crowded with new id “out of the 
ordinary” things to make—with many photographs, 
working d vings, and easy-to-understand illustrations. 
Every craftsman should have this book. Send 10¢ with 

for Delta Project Book No. 8. 1937 Delta 
Catalog muiled postpaid. 
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DELTA MANUFACTURING C Dopt, B337 
800-088 "En Vienna Aves, Milwaukee, Wis. 
lie (stamps or'coin) for which, please send me 
f the new 1937 Book No. 3 of ‘Practical 
ace me on your mailing list to 
3) talog of quality motor-driven tools, 
Tram iuicrested in Delta. Pools for 
J Home Sto Industrial Use O 


DELTA Mfg. Co. Sehoot Stor O 


600-634 E. Vienna Avenue 
Milwaukee, Wisconsin 


AMERICAS 
MODEL 
SHIPYARD 


WORLD'S CHEAPEST MOTOR 
TRANSPORTATION 


ride thrill! Sweeping the 
hour!100mi.ona. 


Roucher 

Ship up to th 

Liners, Racing 
ts, 


Genuine Cashman Hua "etn 
eat. 


Boucher (Dep't P.S.-3) 126 Lafayette St., N. Y. Ir 
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FLOOR ENAMEL 


For smooth, colorful, waterproof floors. It applies 
easily. Self smoothing. Dries quickly. Withstands 
abuse on wood floors, cement or pattern-worn 
linoleum. Makes floors easy toclean. Popularcolors. 


Write Dept. 741 for booklet in natural colors, Free. 
BOSTON VARNISH COMPANY 
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STRONGEST PADLOCK 


ever built! 


NO. 1 SECRET 
SERVICE $1 


LEPAGE’S GLUE 
READY TO USE 
.-- INSTANTLY! 


No preliminary weighing, soaking or 
heating is required. LePage’s Liquid 
Glue is always ready for immediate 
use. Experienced craftsmen find it in- 
dispensable for welding joints, rein- 
forcing nails and screws, filling small 
cracks and nail holes. Ideal for ve- 
neering and inlaying. LePaged joints 
are as permanent as the wood it 
joins. You can get LePage’s Liquid 
Glue at all hardware and drug stores 
in tube, bottle or can. Ask for it next 
time you are in the store. LePage’s 
Adhesives, Laboratories and Factory, 
Gloucester, Massachusetts. 
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FICIENCY in milling depends a great 

deal on the arbor. If it’s sprung .003 
in. and worn another .002 in., both machine 
and cutter are up against it. 

Before driving in taper pins, always oil 
them to prevent them from becoming rusted 
in place. 

Save discarded screw-slotting cutters and 
use them in gangs for spacers, or to fill in 
bolts for odd strapping jobs. 

To obtain a mirror-finish reamed hole in 
brass or bronze, stone the corners of the 
reamer to a 1/16-in, radius and float care- 
fully by first slightly chamfering the edge of 
the bore. Of course, the reamer must be 
correctly ground to start with. 

Don't forget that some machine parts 
which are exposed to wear can be made of 
cheap steel, then chromium plated, and an- 
swer the purpose fully as well at one-third 
the former cost. 


To thread a hole accurately by hand, grind 
down a section of a discarded tap to the drill 


| diameter, chamfer, and cut three or four full 


threads before using the good tap. 


ELECTRIC TIMER TO JOG 
YOUR MEMORY 
(Continued from page 85) 


same outside diameter as the ring. The inside 
diameter of the cardboard ring, however, is 
slightly more than that of the wooden ring, 
and, when glued in place, it leaves a rabbet to 
receive and support the glass crystal protect- 
ing the clock’s face. 

‘The glass is held in the rabbet by a ring of 
thin sheet brass, which may be cut out with 
shears and attached to the wooden ring with 
six very small screws, the heads of which 
should be countersunk to preserve the smooth 
surface of the brass. (If a lathe is available, 
the wooden ring may have the rabbet turned 
in it, and the brass ring may be cut on a 
wooden faceplate, instead of being cut with 
shears.) 

This brass facing not only secures the glass, 
but serves as an electrical conductor. The 
perspective circuit diagram shows the conduc- 
tor ring, the switch or silencer, the battery 
cells, the buzzer, and the sheet brass and wire 
leads or connections. The circuit is normally 
open, of course. 

The bent brass contact member, which is 
attached to the conductor ring, is brushed by 
the minute hand of the clock to close the cir- 
cuit at any time within one hour, but for ex- 
tending this period to two hours, another de- 
vice has been developed. This comprises a 
swinging shield member, of insulating mate- 
tial, mounted as shown on a small shaft ex- 
tending through the wooden ring and occupy- 
ing a position directly back of the brass con- 
tact member. To extend the time to more 
than one hour, the shield is moved by means 


of a knob to a position where it prevents the 
moving minute hand from touching the brass 
contact. Instead, the minute hand is carried 
under and around the brass contact, thus de- 
laying the making of a contact until the second 
complete round of the minute hand. Since 
the shield was moved out of the way the first 
time the hand passed, the hand now brushes 
the brass contact, and the desired call is 
sounded. 


HE conductor ring is turned bodily anti- 

clockwise to bring the contact member 
opposite the time on the clock dial at which 
a call is desired. The ring should be lightly 
pressed against the clock while turning it. The 
setting operation automatically swings the 
switch or silencer upward (by friction con- 
tact) and in so doing puts the electric circuit 
in readiness to set off the buzzer when the 
minute hand engages the contact element. 
This upward movement of the silencer simul- 
taneously with the setting operation is of im- 
portance because it leaves the operator only 
one thing to do, which is to turn the conduc- 
tor ring. After the signal has been sounded, 
the silencer is pushed down by hand to break 
the circuit. Before using the clock, be sure to 
wind it fully. 

Two short wires will be noticed in the 
drawing protruding from the clock case. These 
may be connected by small clips with long 
circuit wires extending to a suitable electric 
switch, if desired. One of the wires is attached 
to the battery lead in place of the buzzer wire 
(which may be disconnected), and the other 
wire is grounded to the clock. 

How to make a switch is another story, but 
the author uses a homemade one operated by 
the timing element and the dry-cell battery 
of the clock. This can turn on electric lights, 
set the dampers of a heating plant, or start a 
radio set which has been previously tuned to 
the desired station. Many similar arrange- 
ments are possible. 

A satisfactory finish for the clock attach- 
ment is a dark brown stain for the wood por- 
tion, and a brown oxidized finish for all the 
brass parts, including screws and hooks. Any 
plating concern can finish the metal parts at 
a moderate cost. 

For the benefit of those who prefer to use 
a more modern and beautiful clock than the 
one illustrated, a small drawing has been 
added. With this type of clock, a smaller base- 
board may be used, and the battery cells are 
placed in a compartment underneath the clock 
instead of behind it. The principle of opera- 
tion is practically unchanged. One important 
difference, however, is that the operating ring 
is narrower, its outside diameter being the 
same as that of the clock case, and the brass 


NicKEL PLATED A 


contacts 


How to modify the design and improve the ap- 
pearance if a modern alarm clock is available 


conductor and glass-securing ring is made cup- 
shaped by a metal-spinning operation. By 
this means the brass facing on the wooden 
ring is extended over the outer edge of the 
ring on which it fits closely and is of a width 
sufficient to reach over the front edge of the 
clock, thereby constituting a substitute for the 
guide pins. It is secured on the wooden ring 
by three or four small wood screws. The fin- 
ish of the metal parts of this clock should be 
nickel or chromium instead of oxidized in or- 
der to carry out the modern effect. 
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Build Your Own 


Wind Driven Light Plant 


from old auto generator. We show you how. 
ie ae 
Fe Ve eee tn 


6-12. 
anteed. 
LEJAY MFG. CO., 1423 W. Lake St., Minneapolis, Minn. 
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INDUSTRY will have only depend- 
able clamps, correctly designed and 
honestly made. ‘That is why industry 
buys these clamps by name. Be smart, 
‘Take only clamps stamped “Sorgen- 
sen" or “Pony”. 


$D Your dealer or send $1 
Gnd pay postman balance, 
Catalog FREE 


Adjustable Clamp Co. 
“The Clamp Felks"" 
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CABINET FOR FILING 
MICROSCOPE SLIDES 


e 81) 


plugged with wood composition or small pegs. 

The back and the door are next cut and 
fitted. In fitting the back, which is approx- 
imately 734 by 7% in., remember to cut the 
mortise for the angle iron. 

Coat the inside of the cabinet back of the 
front line of the drawer slides with li 
oil to insure good waterproofing. Do not 
oil the inside of the door or the part of the 
cabinet that will be visible outside of the 
drawers. For these parts and for the out- 
side, you can use a dark water stain. Five 
or six coats of thin, clear shellac are applied, 
irregularities being removed with sandpaper. 

Drawers. Make ten fronts 3 by 5 by 734 
in, At the rear of the bottom edge, cut a 


‘Continued from 


DETAIL OF A 
‘SINGLE DRAWER 


One of the drawers with its twenty-four sub- 
divisions, and dimensioned top and side views 


rabbet across the entire edge, 1% in. deep and 
3/16 in. toward the front. The thickness of 
the drawer bottom is ¥% in., and the 3/16 in. 
allows space for nailing the bottom to the 
front. Next, from a suitably large piece of 
¥-in. composition board, cut ten pieces 714 
by 16 in. Then use five }4-in. wire nails driven 
in a slanting direction to attach the bottoms 
to the wood fronts. 

From whitewood 14 in. square, cut the 
sides, ends, and center partitions of each 
drawer. Using 5/16-in. nails, glue and tack 
through the composition board into the wood 
strips. Do not countersink these nails. Cut 
and fasten strips of whitewood % in. deep 
and 3/16 in. wide for the small individual 
partitions, which will make the filing spaces 
1% by 314 in., or slightly longer and wider 
than a standard 1 by 3-in. slide. To secure 
the front, drill small holes through it into 
the sides and drive 4-in. wire nails through, 
countersinking them and filling the holes. 
‘These nails are likely to split the side parti- 
tions unless a small clamp is tightened on the 
partitions from top to bottom while driving 
them. 

After sandpapering the drawers, screw small 
5/16-in. brass knobs in the exact center of 
each drawer front. Stain all visible parts of 
the drawers. The bottoms need no stain and 
only one coat of shellac. Three coats of 
shellac are enough for the inside and the front. 
Rubber feet_and a 54-in. brass door knob and 
escutcheon finish the job. 
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TOOLS 
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BONNEY D3 SOCKET WRENCH SET 
Zompact set of 16 plated and polished 
‘GV Chrome-Vanadium steel double- 


hexagon Sockets, 74” to 134” and 15° 
Hinge Handle with cross handle, in 

ie metal box. Ask your Jobber, 
a.card for Cai ” Bonney 


Forge & Tool Works, Allentown, Penna. 


Listen? 


If you think a black, tarry, s 
filled oil will do the same lubri 
job as the clean high-grade oil y 
originally put in your crankcase, 
you're an optimist. 

Those manufacturers who protect 
their engines with a Purolator Oil 
Filter don’t think so, and if you have 
an oil filter on your car you should 
keep it in service. 

For thousands of miles the Purola- 
tor keeps the oil stream so clean and 
effective that it even retains its color. 
But in time the Purolator becomes 
filled with the sludge and grit and 
dirt and hard carbon that finds its 
way into every engine. It must be 
renewed . . . and every service gar- 
age is prepared to attend to this for 
you in a very few minutes. 

Don’t neglect this important mat- 
ter. Check the condition of your oil 
with your favorite station attendant. 
He'll know. Motor Improvements, 
Inc., Newark, N. J., makers of 
Purolator, the oil filter on your mo- 
tor car. 
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SOLUTION MAKES GLASS 
EASIER TO WORK 


Gisss may readily be filed, bored, or even 
sawed with a fine-tooth hack saw if the 
following solution is mixed for use as a cut- 
ting fluid: 2 oz. pulverized camphor, 6 drams 
sulphuric ether, and enough oil of turpentine 
to fill a 6-oz. bottle. 

To bore holes, first drill and ream a hole of 
the desired size in a flat piece of fiber, and 
fasten the fiber to the glass by means of seal- 
ing wax with the hole over the correct spot. 
A short length of brass tubing of the proper 
size for a running fit in the fiber is provided 
with a shank to fit the chuck of the drill 
press. An opening is made in one side of the 
tube a little above its lower end, as shown. 
If the bottom of the tube is notched, thick 
glass can be cut more easily. 

Place the glass on the table with the jig at- 
tached and with a piece of thin wood or card- 
board beneath. About a spoonful of ordinary 
silicon-carbide abrasive powder is then 
poured into the opening in the side of the tube 


BRASS: 
TUBE 
OPENING 


IN TUBE 


PIECE OF 
FIBER 


Glass-boring tool with opening through which 
the abrasive and cutting fluid are injected 


after the tube has been lowered to the top of 
the fiber. Start the press slowly and pour 
some of the special solution in through the 
hole as the boring begins. In a surprisingly 
short time, the hole will be ground through. 
When the tube is removed, a blank of the 
glass will be found inside, and the opening in 
the tube enables it to be pushed out from 
above. Disks of any size may be made in this 
way for microscope work, lenses, and the like. 

Large show windows that are cracked are 
sometimes temporarily repaired by drilling a 
hole in the glass and applying washers or a 
brace behind the fracture. To drill such a 
hole, use the cutting tube in a small breast 
drill. Fill the tube about one-third full of the 
solution and abrasive material, and cover the 
opening with tape. 

In model work it is sometime desirable to 
fit irregular places with glass, and this may 
be easily accomplished by wetting a file with 
the solution—a bastard file for thick glass and 
a mill file or similar cut for thin. To saw 
glass, place a thin board on each side of the 
piece to be cut and use a slow stroke, keeping 
the fine teeth of the blade wet with the solu- 
tion—Grorce J. Murvocx. 


IODINE USED TO TINT SHELLAC 


WHEN it is desired to give a small piece of 
woodwork a quick finish without the trouble 
of staining it, white shellac can be used, tinted 
a pleasing color with a few drops of tincture 
of iodine from the family medicine cabinet. 
Todine is sometimes used alone as an emer- 
gency stain for concealing scratches on dark 
furniture—C. L. 
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HOW TO SHRINK DENTS 
IN AUTO BODIES 


HEN a dent is made in a piece of sheet 

steel, such as an auto body, the metal is 

stretched. "The only way the damage may be 
repaired is by shrinking the metal to its orig 
inal condition, This may be readily accom- 
plished with the acetylene torch, a smooth- 
faced copper hammer, and a block of steel. 

Place a small tip in the torch and adjust to 

a neutral flame. Starting at the outside edge 


TO SHRINK | 
STRETCHED! 
TOP MEME 

HEAT: MERE 


Diagrams show method for removing dent or 
straightening out a stretched angle piece 


of the dent, heat a small spot (about the size 
of a dime) red hot and at once place the 
smooth steel block below and strike the hot 
spot a sharp blow with the hammer, taking 
care to strike the spot squarely. Repeat this 
operation, allowing each spot to overlap 
slightly the one before. In this way follow 
around the dent. When the first circuit is 
completed, repeat with a second circle inside 
and just overlapping the other circles. Com- 
plete this circuit and continue until the center 
of the dent is reached.—W. C. CHENEY. 


LEAKY SHINGLE ROOFS 
(Continued from page 90) 


and any water that is still flowing down is 
forced to back up until it works under the 
shingles and into the building. Ceiling insula- 
tion, of course, will help to some degree, but 
is not sufficient in itself to effect a complete 
cure, 

The shingles should be removed for a strip 
of about 3 ft. 6 in, all along the edge of the 
roof, or from a still wider strip if the over- 
hang is greater than usual. Should the 
shingles be laid on shingle lath or on spaced 
sheathing, it will have to be removed also 
and this portion of the roof boarded up sol- 
idly to afford a good bed. A strip of roll 
roofing is now laid on the exposed portion 
of the roof. A generous coat of asphalt roof 
“dope” or cement (of brushing weight) is 
applied to the roofing material, and the 
shingles are then relaid. 

While the finished job has the appearance 
of normal shingling, it offers an undersurface 
completely sealed to water. The asphalt ce- 
ment on which the shingles are laid has the 
effect of sealing even the shingle nails them- 
selves. 

It is sometimes desirable and even impera- 
tive for economic reasons to use up some of 
the old shingles on a job of this kind. Often 
when reshingling a house, for example, many 
of the old shingles are found to be in good 
shape, and throwing them away seems to be 
extravagantly wasteful. The usual procedure 
is to lay them as far as they will go and then 
use new, but it is better to have alternate 
courses of new and old shingles. This insures 
more protection and longer life. The old ones 
should be laid with the previously weathered 
side down. They will lie flatter this way, be- 
cause of the slight curve they developed in 
their old position. Furthermore, the exposed 
portion will match the new shingles much 
better.—R. O. Lissaman. 


Supscrmers are requested to notify us of 
change of address four weeks in advance of 
the next publication date. Please be sure to 
give both old and new address. 
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[ INSECT PHOTOGRAPHER 
RECORDS LIFE DRAMAS 


(Continued from page 37) 


For four days Passmore prowled around the 
gorge, seeking other bugs of the same kind. 
At last, on a cool April afternoon, he found a 
male. On its back he counted twelve oval 
objects smaller than pinheads. These, he 
discovered, were eggs. This discovery whetted 
his ‘interest and, as he expressed it, he “ran 
up and down that canyon with my nose to 
the water for two and a half years.” Ac- 
complishing what? Exposing the complete 
life cycle of these interesting creatures to 
science and to natural-history fans. 


HE CAPTURED hundreds of the bugs and 
carried them to his home laboratory, 
where he placed them in a tub whose bottom 
was lined with moss, sand, and gravel taken 
from the river bed and arranged to conform 
with the natural habitat of the insects. There, 
with lights shining from oblique angles to 
avoid reflections on the water’s surface, he 
observed the female laying her eggs on the 
back of the male, the male sunning the eggs, 
and the young hatching. He controlled the 
temperature of the water by shifting the tub 
from sun to shade and back again, timed the 
period of incubation, and was on hand with 
his cameras to record the birth of the young. 

Passmore lives among stirring dramas of 
the underworld, for most of the spiders and 
insects which he photographs make their 
homes beneath the ground, Some he observes 
killing their victims by quickly inserted doses 
of poison, others by sawing their bodies in 
two. Trapdoor spiders and tarantulas kill by 
the poison method, but solpugids, a strange 
link between the insect and the spider, possess 
jaws which work back and forth, literally 
cutting through a victim and quickly dispos- 
ing of it. 

He set up his camera early one morning in 
his own yard to record some of the habits of 
a solpugid. When he dismantled the equip- 
ment, some time later, he had photographed 
the stirring spectacle of a sow bug walking 
into the solpugid’s grasp, to be torn apart by 
the sawing jaws. 

While walking in his garden one afternoon, 
Passmore saw a robber fly pursuing a blue- 
bottle fly. Sensing impending tragedy, he 
watched them closely. After a short chase, the 
robber caught the bluebottle on the wing, 
killed it, and settled on a near-by stone to 
enjoy its succulent juices. From his labora- 
tory, Passmore hurriedly brought a camera 
and set it up with the lens peering down on 
the scene not six inches distant. As uncon- 
cerned as any human eating a meal at home, 
the robber fly rolled the bluebottle over and 
over, taking from it such substance as it 
wanted, then made off to look for new prey. 


ANY of these little dramas are not acted 

during the day, Often the naturalist 
roams through his yard and garden after 
dark, searching out interesting insects with 
quick flashes from a light. The other evening, 
he came upon a katydid cutting with her 
|< mandibles into a leaf of a lantana bush, mak- 
ing ready to deposit her eggs. Again, he pro- 
duced camera and flash lights and caught her 
in the act. 

For these little creatures, the conditions of 
life are far more stern than those faced by 
humans. Passmore’s photographs prove again 
and again that only the fittest survive. Take 
carwigs, which live under stones and whose 
forked tails are potent weapons of defense. 
‘These Passmore photographs by the compar- 
atively simple method of turning stones over 
and pointing the camera down. In this man- 
ner he has pictured earwigs at home, and 
their tiny eggs, scarcely a sixteenth of an inch 
long, hatching out white little earwigs which 
within about thirty (Continued on page 125) 


YOU'LL advance 
faster with an easy 
playing 


Sy Pi 
ler or write for 
lention instrument. 


€.G, CONN, Ltd. 332 Conn Bldg. 
ELKHART, IND. 


ONN 


lees 6 any ie 


WOODWORKER’S 
Turning & Joining 
MANUAL 


A This new manual is 
written especially for 
the man who likes to 
make things in his 
own home with power 
tools, Tells what 

power machinery you will need to turn 
out beautifully finished furniture. How 
to use the cross cut saw, ripsaw, miter 
saw, jointer, and band saw. How to 
bore and mortise by machinery. 
Scraping of wood turning fully explained 
—how to turn a plain cylinder, smooth cylinder, 
to use a skew chisel to square ends, how to 
cuts, taper cuts, convex and concave cuts. 
How to make a tilt-top table, occasional table, reed- 
ieee fluting, faceplate and chuck turning, turning 
rings, veneering. How to make the surface perfect, 
how to apply stain, wood fillers, finishes—wax, oil, 
shellac, varnish, lacquer. 
Also, how to’ equip your home 


workshop, what 


hand tools will need in addition to power ma- 
chinery. about wood joints. 
Complete working diagrams with step-by-step in- 


structions for intricate designs in cabinet 
6 illustrations, 192 peges, full cloth boun 
$100 COD. end onder WITH NO MONEY for 
woopw tae an 0 g AND JOINING 
‘Postman plus few cents 
Postage when book arrit 
POPULAR SCIENCE—Dept. 37 


353 Fourth Ave. New York, N. Y. 


Snead ae ic 
S.J. JORGENSEN, 1578 Maritime 


BIG 1937 LEADER 


steady: income and re- 


LES EXPERI- 


GenuineLeatherTies 5 Ese SEEvE 


ful 
Meg and Boys sell on sight everybody budar LOOK 


inatcannd Becca nalts 
Seige aa 


si far carols, FREE DEAL 
CENTURY TIE CO., 325551 Micareme™™™ 


Please mention Poputar ScieNce Montuty when answering advertisements in this magazine. 


POPULAR SCIENCE MONTHLY 


INSECT PHOTOGRAPHER 
RECORDS LIFE DRAMAS 


(Continued from page 124) 


minutes become as black as their parents. 

“But there comes a time when an enemy 
intrudes,” Passmore told me. “More than 
once, as the camera stood ready to record the 
birth of young earwigs, ants have walked 
boldly into the scene. Occasionally one gets 
away with a few eggs, but usually the female 
earwig catches the marauder. With the nape 
of his frail neck between the forks of her 
tail, she cuts him in two, and throws him 
aside—almost in the twinkling of an eye.” 

This man’s observations and pictures have 
disproved many fallacies about insects. They 
show, for instance, that young cockroaches 
escape from their eggs without their mother’s 
help, once thought to be necessary for this 
vital operation. 


SSMORE brought several cockroaches 
to his laboratory and there observed 
their life processes, Close by his lens they 
laid eggs, eight in a row on each side of their 
sac. Forty-two days later, he saw the young 
begin to emerge by pressing open the folds 
of the egg case, As each escaped, the case 
closed again, remaining shut until another 
by his own efforts exuded a fluid which sof- 
tened the cement holding the case together. 

For final proof that the mother’s aid is not 
needed, sixteen little roaches were hatched 
within’ a glass vial. Of these, ten escaped 
through an opening in the cork no larger than 
a pin point. Others, in a second group, es- 
caped by eating through the cork, tiny and 
weak as they were. 

Perhaps the most vicious of all the subjects 

photographed by Passmore is the wolf spider. 
At least, his appearance is most forbidding, 
particularly when you look at a picture of his 
face and head many times enlarged. This 
spider, possessed of eight eyes which give him 
a sharpness of vision enjoyed by few insects 
or spiders, either lurks near his nest to pounce 
upon prey, or runs his victim down, killing 
and devouring it much as the tarantula does, 
except that the tarantula strikes downward 
with his fangs much after the manner of a 
rattlesnake, The wolf spider squeezes his 
fangs into his captive from the sides. 
’ Sitting in the laboratory and looking at 
hundreds of lantern slides which Passmore 
has made from the best pictures in his large 
collection, I commented on the forbidding 
appearance of the wolf spider. 

“She is relentless, voracious, a real killer,” 
he declared. “I have seen them attack cock- 
roaches and crickets, and roll over and over 
in the struggle. But'I have never seen a wolf 
spider vanquished. Soon she presses her 
fangs into the victim, emits a small amount 
of poison, and carries the unconscious victim 
away to the feast. I saw one bite the head 
from a fly as casually as man eats bread. Yet 
these spiders have a strong family instinct 
and carry their young on their backs until 
they are ready to take care of themselves.” 


Passmore, whose work as a photogra- 
pher-naturalist has made him internation- 
ally known, treats all his subjects as friends. 
He handles black widow spiders with the same 
ease as he does their non-poisonous relatives, 
though he does not recommend this practice. 
He has been stung by tarantulas, but only 
when they struck back to avoid injury. 

“Poison from these insects and spiders, 
except the black widow, while toxic to others 
of their kind, affect a human being little,” he 
assured me. “But they seldom bite. See ” 

He picked up a tarantula and swung it 
around the laboratory. Suddenly he thrust 
the creature into my hands. I could feel the 
throb of its body against my flesh. 

“What did I tell you!” he exclaimed. 
“Quite tame. And isn’t she a beauty?” 
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EXPERIMENTS IN COLOR 
SHOW CHEMICAL TESTS 


(Continued from page 69) 


graduated measuring cylinder, a glass vase, or 
a lamp chimney closed with a cork at one 
end. If you use a cylindrical graduate, one of 
1,000-cubic-centimeter capacity works best. 

Fill the container nearly full with a solution 
of sodium thiosulphate, or photographer's 
hypo, made up in the proportion of one gram 
of the chemical to every 100 cubic centimeters 
of water. Then support the vessel over a 
thirty or forty-watt electric lamp. The bulb 
should be inclosed in a tin can so that its 
light is shielded from your eyes but shines 
upward through the liquid. Mount an ordi- 
nary mirror, tilted at an angle of forty-five 
degrees or so, above the mouth of the glass 
cylinder. This will enable you to look straight 
down through the solution, in addition to 
observing if from the side through the wall 
of the container. 

To perform the experiment, dilute three 
cubic centimeters of hydrochloric acid with 
enough water to fill about one third of a 
drinking glass with solution, and stir. Now 
pour this into the hypo solution in the glass 
cylinder, stir again, and await the color 
changes that follow. 


T FIRST the solution seems clear, and its 
appearance in the rays of the lamp may 
be likened to full daylight. Soon a cloudiness 
develops and the solution becomes slightly 
turbid. This is accompanied by a yellowing in 
color, which gradually deepens, like the glow 
at twilight. In several more minutes the 
color becomes reddish in hue, and its dimming 
brilliance resembles the red sunset. The series 
of changes takes from five to fifteen minutes, 
depending upon the temperature and strength 
of the solution. 

In this reaction, the acid solution acts 
upon the hypo solution to form microscopic 
particles of sulphur. These suspended or 
colloidal particles appear to grow together 
gradually into larger ones, producing a change 
in the refraction of light and in the colors 
observed. The tints you see will vary, de- 
pending upon whether you view the solution 
from the side or from above, with the aid of 
the mirror, Ten hours or so after the ex- 
periment, you will find a whitish precipitate 
of sulphur at the bottom of the cylinder, and 
the liquid will be clear, 

Another way to perform this experiment is 
to use a round fish bowl as the container, 
illuminating it from the side with a flash light 
held against the glass. This arrangement, 
incidentally, can also be used to show the 
optical behavior of rays of light passing 
through lenses, as the colloidal particles of 
sulphur in the liquid outline the flash-light 
beam with striking clearness. 


OBSERVERS MAKE READY 
FOR LONGEST ECLIPSE 


Sctentists are now preparing to observe 
the longest solar eclipse since 1904. Scheduled 
to occur on June 8, the 1937 eclipse will last 
seven minutes and four seconds, just thirty- 
six seconds less than the possible maximum. 
Because its path lies mostly over the Pacific 
Ocean, it will have to be observed from ship- 
board. The sun will rise in total eclipse near 
the New Hebrides Islands, off the coast of 
Australia, and the shadow will touch only 
two small islands in its path across the ocean 
to Peru, where the sun will set while still hid- 
den by the moon. Because of the instability 
of ships, even in calm seas, photographs of 
the eclipse will have to be made with short 
exposures, although other observations, such 
as those relating to the behavior of radio 
waves, will be made without hindrance. 
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NAVY-YARD APPRENTICES 


annual promotion of successful apprentices. 

At the school, work, study, and pay begin 
immediately. During the first year, an ap- 
prentice receives $2.40 a day, five days a week. 
‘The second year, he receives $3.20 a day; the 
third, $4.00; the last year $4.80 a day. The 
first 2,156 hours is a trial period, during which 
an apprentice may quit his apprenticeship 
merely by resigning. After the trial period, an 
apprentice may not resign honorably without 
special permission from the authorities. 

To learn at first hand what was being 
done in the traordinary vocational schools, 
I recently visited the Brooklyn, N.Y., and the 
Philadelphia, Pa., navy yards, two of the most 
active yards on the Atlantic Coast, where ap- 
prentice schools have been developed to a 
high state of perfection. 


‘HERE, under the guidance of naval offi- 

cers, mechanics, teachers, and apprentices, 
I went through classrooms and shops, testing 
laboratories, and ships under construction. I 
saw how more than 200 boys could work, 
study, conduct their mutual business and 
social affairs, and earn a living at the same 
time—enjoying themselves all the while be- 
cause of an enthusiasm for their work. 

Although training only civilian workers, 
each apprentice school is established by 
authority of the commandant of the yard, and 
its general policies are supervised by a com- 
missioned officer. It is interesting to note 
here that Lt. Comdr. J. J. Redington, in 
charge of apprentice training in the Brook- 
lyn, N-Y., school, began his career as an ap- 
prentice ship carpenter, a number of years be- 
fore he joined the Navy. 

In the shops, students are taught by master 
mechanics under whom they are placed by 
superintendents or shop masters. Correlat- 
ing the shop work with the classroom work is 
a Supervisor of Apprentices, an industrial 
worker selected for his wide knowledge of 
navy-yard activities. 

One of the striking things about the theo- 
retical training at the Navy Yard Apprentice 
Schools is the almost complete absence of 
classroom instruction. The working material 
is so different for every trade, and the number 
of students is so limited in each, that the teach- 
er must guide and check each apprentice indi- 
vidually. One apprentice traces out the elec- 
trical wiring diagram of a Coast Guard cut- 
ter; another studies the problem of casting a 
propeller for a cruiser; while a third may be 
writing a thesis on industrial safety. Theory 
is not based upon imaginary projects, but 
upon actual work requirements which a 
student encounters in his shop. 

Occasionally, however, a class may be called 
together to listen to a talk by some visiting 
expert, to discuss problems of interest to the 
group, or to watch motion pictures of some 
subject related to its general work. 


Wicsatonse skills are taught through 
experience on actual construction going on 
at the time in the yard. Assignments are made 
according to regular shop-training schedules, 
which are in turn based upon an analysis of 
the duties, knowledge, and skills required in 
each trade. They include layout and fabrica- 
tion work in the shops, outside work in the 
dry dock, shipways, and fitting-out piers. 

Besides giving a boy training enough to 
earn a good living at some chosen shipbuild- 
ing trade, the Navy Yard Apprentice Schools 
aim to awaken that fine spirit of craftsman- 
ship that has followed the whole history of 
naval construction. While the curriculum of 
apprentice training has changed in approach 
and subject since the days of Joshua Humph- 
reys, it has merely dressed the old spirit in 
modern clothes to meet the complex demands 
of today’s Navy. 
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and simple to follow. Send 10c in coin or 
stamps. 
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1% hours .. . 100 miles of 


carefree water motoring 
for less than 60 cents! 
Write today for catalog on the 
15 Ib, Scout and brilliant new 
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Milwaukee, Wisco’ 
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RAISE YOUR OWN WOOL 
ON A BACK-YARD RANCH 


1) 


fact, that are ordinarily made from yarn, 

Also, you can easily produce fluffy, snow- 
white pelts for beautiful furs, especially neck 
pieces, from Angoras. The wool is finer than 
silk and wears better than most rabbit fur. 
By feeding properly and giving the animals 
good care, you will be repaid in the fineness 
of the fur. 

In order to save the pelt, after killing the 
rabbit, slit down the insides of the legs with a 
small knife and also about the neck; then, by 
peeling down the fur over the legs and hind 
quarters, strip the fur from the body, leaving 
the flesh side out. Where necessary, use the 
knife to separate skin from flesh, particularly 
along the abdomen. A pair of pruning shears 
will be useful in severing the feet. This is 
known as a “cased” skin, and is more easily 
dried and brings a better price than those slit 
down the front. 


PECIAL wire stretchers may be purchased 
for stretching cased skins, or you may 
easily make your own from wire or a board. 
Use either eight or ten-gauge galvanized wire, 
and bend it around a rod the size of your 
finger, making a complete loop and leaving 
twenty-three-inch prongs projecting at the 
ends slightly out from parallel. A board 
rounded to shape and fitting the average-size 
pelt, may be used, but drying will be slower. 
Place the pelt, inside out, over the stretcher, 
legs on one flat side, back on the other. Hang 
in a dry place until all moisture has left the 
skin, This will take about ten days. 

It is important to know when the rabbit 
will yield a good pelt. As a general rule, it 
will do so at any time except when molting. 
Molt in the pelt is usually noticed as a break 
in the ticking. If the pelt shows no ticking, a 
gentle pull of the fur near the rump may show 
loose hairs. Blowing into the hair should 
show new hair at the base near the skin. A 
dark discoloration of the skin before or after 
dressing usually indicates molting. 

Since the first molt starts when the animal 
is six to eight weeks old, the pelt will be in 
good condition previous to this first molt, 
and will be ready for use again when the rab- 
bit is about six months old. Best furs are 
taken between October and April from rab- 
bits approaching six months of age. Pelts giv- 
ing fur about an inch and a half long may be 
made into beautiful, silky jackets and various 
fur pieces. Coarse and thin fur should be 
avoided ; likewise, the color of the fur should 
be uniform and free from hutch or blood 
stain or sun injury. 


(Continued from 


F YOU do not wish to send your fur to a 

professional tanner, make sure it is well- 
fleshed at the beginning of the curing proc- 
ess. Place it in a bucket half-filled with water 
containing a handful of common salt. Leave 
the skin in the water until it becomes quite 
soft, then place it on a flat board and with a 
blunt knife or a pumice stone detach the tis- 
sues from the skin, beginning at the hind legs 
at the edge of the skin. Take care not to tear 
the skin while removing the tissue. 

With the skin thus prepared, you now 
may make your tanning solution, using 
four ounces of chrome alum, one and one 
eighth ounces of ordinary soda, and eight 
ounces of ordinary dextrine. Place each of 
these ingredients in a separate twenty-four- 
ounce bottle, fill each with water, and shake 
the alum until it has dissolved. Take three 
ounces from each bottle, adding the soda to 


| the alum, always stirring, then add the dex- 


trine. 

Pour twenty-four ounces of cold water into 
a bucket, add half of the liquid, and place the 
skins inthis solution. Move the skins occa- 
sionally to make (Continued on page 129) 
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sure they are thoroughly saturated. Let them 
stand twenty-four hours, and add the rest of 
the solution, The entire nine ounces of tan- 
ning liquid is now mixed with the water. Let 
this stand another twelve hours, but not more 
than twenty-four, and by that time the skins 
will be well tanned. After removal, wash the 
skins thoroughly and place them in a second 


bucket containing a mixture of chalk and 
water. Leave them for one hour, then wash 

a the skins in cold water. 
Because the pelt has now been softened, it 


BALKO ELECTRIC MOTOR & SUPPLY COMPANY | should be worked over a board and wrung 
be sire a sdeeentsedecd Snicagert | Gut and twisted until it becomes quite dry 
and pliable. To assure return to its former 
luster, work in one part of neat’s-foot oil to 
two parts of Castile soap dissolved in water. 
Following this, the pelt may be hung up in a 
moderately warm place for drying, after 
which it may be worked again until all hard 
spots have disappeared. All traces of grease 
and dirt should then be removed, which can 
best be accomplished by placing the ait in 

up a box of fuller’s earth and shaking it well sev- 
Full Loneth Spray Ralls eral times, After about two hours, remove the 
Keep peeenceee wertacte skin from the box, shake it well again and 
iy—even at high epeeds. brush out all traces of the clay. 
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LG Y FOLLOWING the twelve rules below, 
LOG FREE offered by the University of California 
Beart e tatetoee Very’ College of Agriculture, you will be able to 
a0 TH Ny IN BROS. BOAT MEG. CO. fe produce finer Angoras at lower cost: 
pEsnrico, wis, either CORTLAND, BY. Buy stock from a reliable breeder. If in 
doubt, inquire of the breeders’ associations. 

Start with only one breed. Do not attempt 
to mix Angoras with others. 

Keep hutches dry, sanitary, free from 
drafts; provide plenty of sunlight. 

Isolate all sick or diseased animals and de- 
stroy those which cannot be cured; do not 
change feeders or dishes from one hutch to 
another without first disinfecting the equip- 
ment. 

Use only mature rabbits as breeders and 
plan to raise four litters to a doe each year, 

Use well-built, economical hutches, which 
will prove inviting to guests and prospective 
buyers. 

Cull out all inferior stock and plan to im- 
prove the quality of your animals gradually 
by using only the best breeders. 

Feed regularly and use a well-balanced 
ration. 

Buy feed in quantity at the season when 
prices are lowest. 
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et inter SEA PLANTS SERVE AS 
ne PHOTO-ELECTRIC CELLS 
i HRS fate i Windows, Sinks, One-cELLED sea plants acted as “electric 
tidied equipping a, tal 


eyes” in an interesting experiment performed 
recently by Dr. Gordon Marsh of the Car- 
negie Institution, Washington, D. C. Known 
as valonia, the sea plants are single units rang- 
FREE! ing from the sire es a pea to that of an cee, 
and generating, like all living cells, a weak 
» THE STORY OF electric current. Specimens were placed in a 
THE INTERNAL BATH light-tight box and connected by tiny wires 
to the circuit of a sensitive current-detecting 
Don't Iet constipation discourage you and get instrument. When electric lamps were di- 
soaidaen Noa often 3 - rected on them through an opening, the cells 
forced to use I ‘ drusless generated much stronger currents than they 
natural, timo-t > tief, It's did in total darkness. When the intensity of 
illumination was varied, the cells showed a 
corresponding change in current produced. 
The plants are not a practical substitute for 
photo-electric cells, but the experiment may 
lead to important new discoveries concerning 
the electrical properties of living cells. 
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YOUR CAR’S THERMOSTAT 


handed it to Gus, who held it up to the light. 

“How does this one work?” the car owner 
asked, as he squinted into first one end and 
then the other. “It hasn’t any bellows at all.” 

“That works on a different principle,” Gus 
explained. “See that coiled strip of metal? 
It’s made by taking two pieces of different 
kinds of metal and sweating them together so 
they form a single strip with one metal on one 
side and the other metal on the other side. All 
metals, you know, expand more or less when 
they're heated, but they don’t all expand at 
the same rate. Brass expands much more than 
steel does, for the same degree of heating. So, 
if you had brass and steel soldered together, 
and you heated the strip, it would bend more 
and more as it got hotter and hotter. 1n that 
thermostat, as the water heats up the strip, at 
a certain temperature it starts to bend and 
open the valve.” 


OW am I to know that it will open at 
the right temperature for this car?” 

“Tl prove it to you,” said Gus, walking 
over to a bench where some coffee had just 
come to a boil in a fat pot on an electric heat- 
ing plate. 

Cofiee’s ready, Joe!” he called out to his 
partner, who had stepped into his tiny office. 
“Will you join us in a cup, mister?” 

“Thanks, I will,” smiled the car owner. 
“Garron’s the name. Just moved into this 
town, so you wouldn't’ know me.” 

“Here you are, Mr. Garron,” said Gus, as 
he handed him a cup of coffee. Gus put a 
small skillet of cold water on the hot plate in 
place of the pot. “Now, as I was saying,” the 
veteran auto mechanic went on, “testing an 
auto cooling-system thermostat is a cinch, 
Just drop it into some cold water on the stove 
and stick a thermometer in beside it—where'd 
you put the thermometer, Joe? Ah, here it is! 
Then all you've got to do is to watch the 
thermostat. When it starts to open, you read 
the temperature.” 

Garron kept eyes on the thermostat as 
he sipped the steaming hot coffee. In a few 
minutes he called out, “There it goes!” 

Gus quickly read the thermometer. “One 
hundred and fifty-two degrees. That’s almost 
right on the nose. The specified figure is 150.” 

“That double metal strip is something new, 
isn’t it?” Garron asked. 

“New!” exclaimed Gus. “You carry a good 
watch, don’t you? Look at the balance wheel, 
and you'll see its rim is made the same way, 
so it'll automatically adjust itself to keep good 
time in both cold weather and warm. Fine 
watches have been made that way for years. 
Even the bellows idea of making a thermostat 
is old, too.” 


OU win,” laughed Garron, as he put his 
empty cup on the bench. “Thanks for 
the coffee. Stick that thermostat in the car, 
and I'll get going. I suppose some day they'll 
make cars that don’t need such delicate mech- 
anisms.” 
“Maybe so,” Gus grunted, “but I wouldn’t 
call a thermostat a delicate mechanism. Be- 
sides, that isn’t the only thermostat in your 
car. There’s another one, working on exactly 
the same principle, that acts to cut the charg- 
ing rate of your generator when it gets warm, 
and still another that works the automatic 
choke.” 

“That’s right, now I come to think of it,” 
Garron admitted. “One thing I never could 
get through my head, though, is how a ther- 
mostat can keep your motor really warm in 
cold weather. Of course, I can see how it 
would stop the circulation until the water 
around the cylinders got warm, but when the 
thermostat opens, why doesn't the icy-cold 
water rush in and make the motor stone cold 
again? Then, of (Continued on page 131) 


NOW YOU, TOO, 
CAN LEARN TO 
PLAY MUSIC 


»». this easy as 


No Special Talent Nec- 
essary You Learn at 
Home—WithoutaTeacher 


‘our favorite in- 


ERB'S how you ¢ 
It's the mod- 


strument right 
ern U. 8. School of 
expensive teachers—no tedious scales or exe 
You learn in your spare time at an average cost of 
only a few cents a day. First you are told what to 
do, then a picture shows you how. In a short time 
you are actually learning real tunes by notes, You'll 
he amazed and delighted when y wover how easy 
it ix to be fe of the party”’—always in de- 
learned how to entertain your 


n Tearn to pl 


FREE BOOK. Send your 
‘and. address for ‘illus 


LEARN TO PLAY 
BY NOTE 
Piano Guitar 


Violin Saxo) 


ow others have 
m Saxo how others hi 


ned popularity, good times, 
‘enor Banjo extra money. Mention Instra= 
Hawaiian Guitar | ment pref: 
Piano Accordion} supplied 
Or Any Other ore 


83 Brunswick Bld 
Instrument ae 


> fall Size Professional 
A R  @ Sil % 
/ WELDER 


eney of machines costing $145.00 to. $800.00. 
Welds all weldable metals and alloys—every- 
thing from heavy castings to light si 
motal. Also fine for soldering and br 
ing. Fully guaranteed, Approved by 
Automotive ‘Test Laboratories. 
i guartatle on caster 

WORKS FROM ‘1: 


atcBssanies 


COMMONWEALTH MFG. CORP, 
2: Cincinnati, Ohio 


aan Blind Materials 


Make fine blinds for your own home at low whole- 
{Ail materials supplied: » We ais, have 
making it cay for you to. Ko 
a reli.” Send ibe for samples of nd 
food profit. Send 0c for: samp 
ford, ‘slats’ and rails and complete fi 


Venetian Blind Mfg. & Supply Co. 
Dept.D, 1760 Lunt Ave. Chicago, 


‘ONAN ALTERNATING CURRENT 
PLANTS furnish same as city current 
anywhere. Operate on_ gasoline. Run 
Radio, Water System, Refrigerator, all 
Appliances, Complete,” ready to run, 
SIZES 350 WATTS UP 
Easy to install. Available from stock. 
For’ Farms, Camps, Commercial use. 
Sizes for any purpose. Write for details, 
. W. ONAN, & SONS 
1683 Royalston Ave. Minneapolis, Minn 


Print YourOwn 


' Saris Sts loner sayetute, 
labels, paper, eirealars, 
pvt kre cid iret 
rom factory only. Junior Press, 
b Presa il, Power sis 


Pays for itself in’ a 
Easy rules sent. W: 
catalog of outfits and 
The Kelsey Co., R-33, Meriden, Coon. 


Cheapest reliabl 
Best aoeine for the 
Sold direct from Factory. 


WITTE ENGINE WORKS 


forfarmor & 
fuels is for pupping, sang, cts. 
Taomsdizes pettvery. 


2223 Oakland Ave., __ KANSAS CITY, MO. 


POPULAR SCIENCE MONTHLY, 


A CANOE, 
FOR 


TWO 


Guve through the glories of game-filled 
way from the world on the water. 
You two, a canoe and rippled reflections 
+ «alone on a lake with your dreams. An 
Old Town Canoe brings the wonders of 
wilderness, quict contentment, and peace! 
Our Indian ancestors paddled canoes as 
quick and responsive as these. But an Old 
‘Town is tougher and steadier. Safe. Built 
to bear hard use for years. Write for a cata- 
log showing paddling, sailing and sponson 
models. It is free. Also a fleet of outboard 
boats, including big, fast seaworthy types. 
Rowboats. Dinghies. Address: Old Town 
Canoe Company, 313 Main Street, Old Town, 
Maine. 


‘Old Town Canoes’ 
‘Models | Have Built— 


— Oortou Ciraut. 


Presenting a distinetive series of 

ut of the ordinary models with com- 

pletely carved, kiln dried white: 
‘wood hulls, aiecurate full size hull 
and rigging plans, Compl 


of ship 


it 
brass, white metal 


model 


tin 
A and 

Aa wood’ Tlueprints fron $1 
3 Complete ‘ki 


THE MARINE MODEL COMPANY 
174 Worth Street New York, N. Y. 


POST PAID 


“The 
cuts wood 2” thick. 
ating complete power tool line: Shaper, 
with oilless bear! 
quipped La 


for real wo! ors 


course, the thermostat would close and the 
water would start to warm up; one minute 
the motor would be hot, and the next minute 
cold, and so on.” 

“That's almost what does happen on a very 
cold day when you first start out,” Gus 
plained. “If you'll watch the dash thermom- 
eter real close after the motor is started, you'll 
notice it creeps up to the warm point and 
then, as the thermostat opens up, it drops 
back quite a bit; then it creeps up again slow- 
ly to a position where it will stay as long as 
you keep the motor running. 

“The reason the motor settles down to a 
steady temperature so quickly is because the 
thermostat doesn’t snap open and snap shut. 
After the first swing up and down, it settles 
to a point where the opening is big enough so 
that the water flow will be just right to keep 
the motor at the correct temperature. 


** AND that,” Gus went on, as he tightened 
the hose connection, “is just another 
reason why you should let your motor warm 
up slowly and carefully when you start out in 
real cold weather. If you hop into a car where 
everything is chilled down to zero, and the 
minute she starts you shove her into gear and 
tear off down the road, the cylinder head and 
the upper part of the cylinder block get hot 
while the lower part of the cylinder casting 
and the rest of the motor are still below 
freezing. Lots of cylinder-head cracks show 
up right then, and if you're going fast when 
the thermostat opens for the first time, and 
the pump is working like mad, there’s a rush 
of icy water that’s likely to cause cracks, too. 
“So, if you want your motor to last,” Gus 
continued, “let it warm up slowly for a couple 
of minutes before you start from stone cold. 
‘That will give the heat a chance to work down 
the cylinder walls, and when the thermostat 
‘opens the pump will be working so slow that 
it won't shoot a couple of gallons of ice water 
into a hot cylinder and head jacket.” 

“How about putting one of these adjusta- 
ble covers over the radiator? Would that 
help?” Garron asked. 

“Tt will help to keep the motor warm long- 
er when you stop, but it won't save the mo- 
tor on a quick cold start,” Gus maintained, 
“and if the thermostat is working the way it 
should, it won’t help much, anyhow, at any 
temperature down to freezing. Of course, 
when the temperature is down to zero and be- 
low, then the flow of water through the ther- 
mostat is slow and the water is very cold 
where it flows in even after the motor has 
been running some time, so there is more 
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difference in temperature than there should be 
between the cylinder walls at the lower end 
and at the cylinder head. The best cure for 
that is to cover up the lower third of the ra- 
diator with a regular adjustable cover or a 
piece of cardboard fastened to the core under 
the grill that you find in the new types of 
cars.” 


“HAT sounds reasonable,” Garron agreed. 
‘Tl let my engine warm slowly after 
this. But what are you going to do if you are 
in a big hurry to get started?” 
“Hurry right off, if you want,” growled 
Gus. “But remember that it may turn out to 
be a mighty expensive hurry!” 


BEARING ALLOY FOR CARS 


Loncer life for automobile bearings is 
promised by using a new alloy of silver, cad- 
mium, and copper, instead of babbitt. Driv- 
ing tests, it is said, indicate that use of the 
new material triples bearing life. Corrosion 
caused by organic acids in lubricants has de- 
layed commercial adoption of the alloy, but 
automobile and oil industries are reported to 
be working to remove this objection. 


= 
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OUTBOARD MOTORS 


+ + THE SMASH H/ 


© @ Different! Revolutionary! The 
greatest series of outboard motors 
ever developed by Johnson—packed 
with the performance features you 
have always wanted in an outboard 
& —and priced unbelievably low! 
Imagine a Perfected Alternate 
Firing Twin at only $95.00, with 
Underwater Exhaust and Full Piv- 
xa ot Reverse combined! Imagine a 
“Single” with the same combina- 
tion at only $72.50! And a DeLuxe 
Streamlined Single and Twin, each 
with the new Ready-Pull Starter, at 
only $95 and $130 respectively! 
There are nine All-Star models 
in all, priced as low as $59.50! See 
them at your Johnson dealer. You'll 
find his name listed under “Out- 
board Motors” in your classified 
telephone directory. 
JOHNSON MOTORS 
500 PERSHING ROAD, WAUKEGAN, ILL. 
Johnson Motors of Canada, Peterboro, Canada 


x 
Ww 


REE isan 
special fly i- 
Iustrated literature describing 
Johnson's nine All-Star mod- 

7 ‘els for 1937. Packed with new 
~ features, new performance. 
Get the new Sea-Horse Handy 
Chart, FREE. 


All prices f.0.b. factory. Subject to 
change without notice. 
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Files are made far differently now STRANGE HYDRIDR CRAET 


(Continued from puge’ 41) 


plant, a standard eight-cyligiler-dutomobile 
motor of popular make was chose. On roads 
or smooth ground it propels the marsh buggy 
at a speed of thirty-five miles an hour, through 
marsh land at an eight to ten-mile pace, and 
in the water at six knots. Its power is ap- 
plied through a pleasure-car transmission and 
a tractor transmission, in‘tuim, giving the 
machine ten speeds forward: dnd six in re- 
verse. Screens cover the radiator, generator, 
and air intake to keep them ftom becoming 
clogged by the white fluff from’ bulrushes 
that grow in the marshes. Rat 


DLESS chains link the’ whels on each 


thus obtain maximum traction; By means of 
individual brakes, the wheels 4 e side may 
be stopped while the ones on thetepposite side 
keep turning, enabling the vehield'tp be steered 
in the water. On land, a steeringjwheel guides 


it like a conventional automo! 
axle, pivoted at the center, tips sidewise to 
let the wheels ride smoothly ‘over uneven 
ground. 

Made to special order by a’ lea@ing rub- 
ber firm, the enormous tir e inflated 
with air under three to five "poy 
sure, and are so resilient 
buggy needs no springs. Per 
lead from the tires through the ¥ 


SE THE NEW TYPE FOR YOUR WORK =— | ste: vie Recs! 
the tires while the machine is in‘motion. Re- 


lief valves on the tires make it ‘impossible to 


. * . overinflate them. In case of a small puncture, 

NICHOLSON FILES are far different in construction than any the pump will keep a tire filled With air until 
old style files you have been using. a convenient place is reached for‘ repairs. The 
< " = ra wheels themselves, made of aluminum and 
Controlled Irregularity’’— an entirely new principle of tooth measuring sixty-six inches in Miameter, are 
ign and construction gives these files increased filing water-tight drums that provide;reserve buoy- 


ancy in case of need. An aluminum body rests 
upon the standard automobile frame that con- 
stitutes the backbone of the vehicle, and many 
of its fittings also are of aluminum, to con- 
serve weight. : 

Since the “marsh buggy” operiites in the wa- 
ter, it must be equipped in acgordance with 
the legal requirements for small i the 


speed in the hands of the user, greater stock removing 
capacity, ability to stay on the line of work, and longer 
cutting life. 


fittings including a white light -vistple on the 
full horizon and red and gree, lights dis- 
played at the sides. The designéxg' solved the 
problem of mounting the latter4where they 
could be seen by placing them'g 
rod, which can be lowered 0 
of the front wheels. The 
staff at the “stern” of the amphibym, is sup- 
ported high enough to be seef over the tops 
of the tires. An automobile: horn complies 
with the rule requiring a warning signal, and 
the prescribed copy of marine regulations is 
carried in a brass case beside the seat of the 
“pilot.” De oe 
— 
T THE rear of the vehicle Af aluminum 
trolley aids in loading and unloading the 

heavy prospecting instruments. Adve it, a 
platform serves as a vantage poiiit, for sur- 
veying, and provides a perch forté lookout 
when the grass is so high that it completely 
obscures the driver's vision. 

Even in the remotest parts of the Louisiana 
marshes, the crew of the odd amphibian will 
be in constant communication with other en- 
gineers at the base camp of the expedition. 
‘A complete, two-way short-wave radio-tele- 
phone set will enable them to report their 
progress, call for help in unexpected emer- 
ss gencies, and flash word of any important dis- 
= coveries. It also will enable directing engi- 
neers to control the movements of the “marsh 
buggy” and forward instructions in unfore- 
seen contingencies. 

In time, other equipment will be added, as 
new uses are found for the strange cmft in 
making the marshes accessible to man, 


Get the newest and best files for your shop at your hard- 
ware dealer’s. You can do better filing with these new style 
files. Nicholson File Company, Providence, R. I., U. S. A. 


A FILE FOR EVERY PURPOSE 
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Save 


with this low-cost 


'W-FORD V8 EQUIPMENT 


»., compact, portable 
rs, compressors, hoists, 
usement devices, well 
icultural, oil field and 
equipment, etc., etc. 
complete industrial 
built. Uses gasoline 
as. Will pay for it- 


ELECTRIC 
PLANT 
Produce your own electric pow- 
er at a fraction of present cost. 
Eliminate peak load and stand- 
by charges. The most complete 
plant ever devised—both 110 and 
220 volts at same time—every 
protective device—20,000 watts. 


MARINE 
CONVERSION 


The 1937 KRW—Ford V8 con- 
version, with its new full-lubri- 
cated, ball-bearing water pump, 
surpasses anything on the mar- 
ket. No hose—all copper-bronze 
connections. Paragon Reverse 
Gear. For speed boats, run- 
abouts, cruisers, work boats, Con- 


mvings in a few weeks. Runs on gasoline or natural gas. version Kit only also available. 


ARBOR PRESSES, AIR COMPRESSORS 
ASHERS, BRAKE MACHINES, BATTERY CHARGERS 


and complete garage and shop equipment 


You can buy KRW—FORD V8 equipment thru your local Ford Dealer, We are ex- 
clusive builders of approved Ford Tools and Shop Equipment. New tools for servic- 
ing 1937 Fords and Lincoln-Zephyr now ready. If you buy Genuine Ford Parts you can 
purchase tools and equipment from us at same low cost as Ford dealers. 


Bulletins describing KRW—FORD V8 money-saving equipment will 
be mailed on request. Also Bulletin describing Garage Equipment for 
service stations and repair shops. Get the facts—compare price, quali- 
ty and performance—use the coupon. 


K. R. WILSON, 9 Lock St., Buffalo, N. Y. 


Send information on the following: 


BENCH TYPE 
ARBOR PRESS 
No. 37D —$28.50 


AND SENSITIVE 
BOR PRESSES 
35 ton\ $150.00 
so ” 180.00 


ne Conversion 


ch Press — 
ping Wet. 


Arbor Pre: 


G: 


¢ Equipment as follo; 


My local Ford Dealer is ____ 


K. R. WILSON - BUFFALO, N. Y. 


Exclisive Builder of Approved Ford Shop Equipment Since 1916 


(Write your name & address in 


“T'll back that to the limit," says Miss Dorothy 
Kilgallen, spunky globe-circling girl reporter 


AROUND THE WORLD IN 24 DAYS. “It was a breath- 
less dash,” said Miss Dorothy Kilgallen, famous 
girl reporter, back at work (above) after finishing 
her assignment to circle the world by air in record- 
breaking time. (Right) Her exciting arrival at the 
Newark Airport. “I snatched meals anywhere,” she 
says, “ate all kinds of food. But Camels helped me 
keep my digestion tuned up. I'll bet on them any 
time —for mildness, for their delicate flavor, and 
for their cheery ‘lift.’ Camels set me right!" 


> 1G Hg 


H ALTHY nervesand good digestion enable 
you to glide over trying incidents and 
get the full enjoyment out of working, eating, 
and playing. No wonder that so many who 
make their mark in the world today are steady 
Camel smokers! 

At mealtimes—enjoy Camels for the aid 
they give digestion. By speeding up the flow 
of digestive fluids and increasing alkalinity, Saaiapeines uae tien see 
Camels contribute to your sense of well-being. my digestion,” says B. C. Simpson, 
Between meals—get a “lift” with a Camel. Mii oil-well shooter. “I find Camels put 
Camels don’t get on the nerves, or irritate Sa heap more joy into eating.” 
the throat. Join the vast army of smokers 
who say: “Camels set you right!” 


Copyright, 


Camels are made from finer, MORE EXPENSIVE TOBACCOS 
— Turkish and Domestic— than any other popular brand 


